28  Five-Chip  Auto  IDer 

—  in  case  you  forget Bartholomew 

29  The  Vacationer 

—  B&W's  portable  antenna WA2ALT 

30  Tone  Decoder  Improvements 

—  another  step  toward  perfection.  . .  WA1LMV 

32  The  All-Wrong  Power  Supply 

—works  in  spite  of  itself,  WA3EEC 

33  The  Hardhearted  Rf  Detector 

—  insensitive  to  harmonics N4ES 

34  Custom-Designed  Power  Supplies 

—  try  the  723.  * .  »*  -*.,....*..,_*,**  *  K2GEJ 

39  A  Touch  of  Class 

—  nifty  $35  operating  console VVA4CUD 

40  How  To  Bury  Coax 

—  the  garden  cultivator  technique W4MEA 

42     Mobile  Antenna  Ingenuity 

—  cheap  HF  radiators WA8ATE 

46     Impedance  and  Other  Ogres 

—  another  look  at  swr.  ,. -*■>.*.-  Staff 

50     The  Active  Filter  Cookbook 

—  review  of  Lancaster's  treatise VE2BVW 

52     A  Rock  Solid  AFSK  Oscillator 

—  hooray  for  stability! „:t  YVB4MBL 

54     Pulser  Plus 

—  a  one-shot  with  more . .  VE2BVVV 

56     Oh,  My  Poor  Quad! 

—  measuring  wind  speed K2CL 

58     A  Self-contained,  Fully-Automated, 
Transistorized  Fuse  Tester 

—  amaze  your  friends .  _ .  G3TAI 

60  Don't  Get  Burgled! 

—  build  this  simple  alarm  Fletcher 

61  Power  x  2 

—dual  auto  batteries . . . . Miller 

62  Experimenting  with  Tones 

—  fun  with  functions  W2FPP 

64     Synthesize  Your  Ash  Tray 

—article  for  non-smokers ,.  v  WB9VWM 

66     Attention,  Satellite  Watchers! 

—a  solid  state  monitor  for  GOES  WB8DQT 

78     Batteries  Dead? 

—  take  preventative  measures Staff 


80     How  to  Nab  a  Jammer 

—another  use  for  220.  ... VVBfCMC 

84     This  Station  Plays  Beautiful  CW 

—with  a  Morse  keyboard  VVB9WRE 

92     The  Cure  for  Migraines 

—  a  low-pass  CW  filter.  ... _ . .  .  Harper 

94     ^  An  8080  Repeater  Control  System 

—  part  I:  an  overview     .  N3IC 

06     jj^  The  Cosmac  Connection:  Part  2 

—  meeting  Mr  Morse ...    VE3CWV 

10     j^  Learning  the  Code 

^a  better  way  . . .  .  ...  Watdie 

1&     j4  Books  for  Beginners 

—  you  have  to  start  somewhere!.  .  .  ,  WA7NEV 

18     The  2  Meter  ECM  Caper 

—  lames  Bond,  move  over! VV2JTP 

20     u\  love  My  Ten-Tec!" 

~a  look  at  the  540/544. WAGJIH 

22     A  $5  Phone  Patch 

—  the  darn  thing  really  works.  .  . . .  WA6RJK 

36  The  Filcher  Foiler  Revisited 

—  vehicular  protection v> , Davis 

37  Build  An  Economy  Zener  Checker 

—  versatile  test  rig W4RBL 

40     Alaskan  Adventure 

—  stalking  the  elusive  KL7 WB5WDG 

42     The  Last  DXpedition 

- "QT  H  hr  is  Purgatory" K3FDL 

44     An  Audio  Morse  Memory 

—  got  a  tape  recorder?. WBbWQN 

46     The  Amazing  Active  Attenuator 

—can  you  find  a  use  for  rtf. VE2BV W 

48     A  Single  IC  Time  Machine 

—amazing  clock K6SK 

56     Car  Battery  Charger 

—  junk-box  special W1 DWZ 

60      Immortality  for  Vacuum  Tubes? 

—  build  a  solid  state  tube  saver. K5KXM 

63  The  Hot  Mugger  XI 

—  coffee  drinkers,  rejoice  WB9QZE 

64  Build  the  Mini-Probe 

—  it's  only  logical Rister 
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PORTABLE...  MOBILE...  BASE  STATION 


the  TEMPO 

SYNCOM  S1 

DOES  IT  ALL 
AND  GIVES  YOU 


CHANNELS 


TEMPO  PRESENTS  THE  WORLD'S  FIRST 
SYNTHESIZED  800  CHANNEL  HAND  HELD 
TRANSCEIVER 

This  amazing  pocket  sized  radio  represents  the  year's 
biggest  breakthrough  in  2-meter  communications. 

Other  units  that  are  larger,  heavier  and  are  similarly 
priced  can  offer  only  6  channels.  The  SYNCOM'S  price 
includes  the  battery  pack,  charger,  and  a  telescoping 
antenna.  But,  far  more  important  is  the  800  channels 
offered  by  the  S1. 

The  optional  touch  tone  pad  adds  greatly  to  its 
convenience  and  the  addition  of  a  Tempo  solid  state 
amplifier  adds  tremendously  to  its  power. 


£• 


mJ 


'Shown  w»th  accessory  toufih  tone  pad 


Top  view 
showing  controls 


SPECIFICATIONS 

Frequency  Coverage: 
Channel  Spacing; 


Power  Requirements: 
Current  Drain: 

Batteries: 

Antenna  Impedance: 
Dimensions: 


RF  Output: 
Sensitivity: 


14410  148  MHz 

Receive  every  5  kHz. 

transmit  Simplex  or 

+6O0  kHz 

9,6  VDC 

17  ma-standby 

500  ma-transmit 

8  pieces  ni-cacl 

battery  included 

50  Ohms 

40  mm  x  62  mm  x 

165  mm  (1.6"  x  2,5" 

x  6.51') 

Better  than  1.5  watts 

Better  than  .5  micro vo 


SUPPLIED  ACCESSORIES 

Telescoping  whip  antenna,  ni-cad  battery 
pack,  charger. 

OPTIONAL  ACCESSORIES 

Touch  tone  pad:  $55  ■  Tone  burst 
generator:  $29  95  •  CTCSS  sub- 
audible  tone  control:  £2995  ■  Rubber 
flex  antenna:  $8  »  Leather  holster: 
$16  *  Cigarette  lighter  plug  mobile 
charging  unit:  $6  *  Matching  30  watt 
output  t3,8  VDC  power  amplifier  (S30): 
$89  •  Matching  80  watt  output  power 
amplffier  (SS0):  $149 


Its 


Price...  $349.00  With  touch  tone  pad.    $399.00 

TEMPO  VHF  &  UHF  SOLID  STATE 


POWER  AMPLIFIERS 


The  Tempo  line  also  features  a  fine  line  of  extremely 
compact  UHF  and  VHF  pocket  receivers.  They're  low  priced, 
dependable,  and  available  with  CTCSS  and  2-tone  decoders 
The  Tempo  FMT-2  &  FMT-42  (UHF)  provides  excellent 
mobile  communications  and  features  a  remote  control  head 
for  hide-away  mounting. 

The  Tempo  FMH-2,  FIvlH-S  &  FMH-42  (UFH)  hand  held 
transceivers  provide  6  channel  capability,  dependability  and 
many  worthwhile  features  at  a  low  price.  FCC  type  accepted 
models  also  available. 

Please  call  or  write  for  complete  information.  Also  available 
from  Tempo  dealers  throughout  the  U.S.  and  abroad. 

11240  W,  Olympic  Blvd..  Los 
931    N.   Euclid.  Anaheim.  Calil 
Butler,   Missouri  64730 


Boost  your  signal.  .  .  give  it  the  range  and  clarity  of 

a  high  powered 

base  station.  VHF  (135  to  17S  MHz) 

Drive  Power 

Output             Model  No.              Price 

2W 

130W                   130  A  02                   $209 

10W 

130W                  130A1Q                  $189 

SOW 

130W                  130A30                  $199 

2W 

SOW                    80A02                   $169 

10W 

SOW                    80A10                   $149 

30W 

SOW                     80  A  30                   $1 59 

2W 

50W                   50A02                  $129 

2W 

30W                    30AQ2                   $  89 

UHF  (400  to  512  MHz)  models,  lower  power  and  FCC  type 

accepted  models 

also  available. 

Angeles,   Calif.   90064    213/477-6701 
.   92801  714/772-920U 

816/679-3127 


Hem  Radio 


Prices  subject  to  change  without  notice 
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TRIBANDER 
ANTENNA... 


Top  Performance  for  20  - 15  - 10  Meters! 


Wilson 


SY-3 

SPECIFICATIONS 


Gapbfe  of  handling  2;000  watts, 
the  ^SYSTEM4  THREE"  is ■■  tfa> 

newest    tffcbander  '-available:  16 
the  amateur. 


Band. MHz ,..;::.:: 

Jfaieifttiftfr  jRpwer  input , 

Gain  (dBd)        

VS1A/B  at  resonance. 
Impedance     ,   .   . 

F/BratM*.   ... 
Boom  (0+D.  k  length)  :, 

JLdifgest  eiia^mi  t    -;  > 

fTumiitg;^^.  .  .  .,  . 

Ji|ipx|«nufTi'in.ast  ''diameter 
-;#»!&  fcadifig  ^80  iiip  h . 


.  14-21-28;** 
;Legaf  limit 
.  8dB 
i  1 .3  r  1 

;  50  ohms 

\  20  dB 

,  2r'x14'4" 

I- 3" 

■its.'. -9'" 

;  1 1  ;4Tfes ;:  •. 


Design^^:aiid:piDduced  by  one  of  the  worSd%  largest  antenna  manufacturers,  t'fre? ^iuiM^fri|#rft* Wlkid^«vr^#Ai; i"- 4 ;■? jij(JHi*«*h 
tr$4Hiam]  ijiialfty  of ' -worK^a^^!|^i.jj^i^jiH|  cGn^hyes  oa  with  tbs  "SYSTEM 

TWREE'^ ::TSM5lfgcjal  heavy-duty  vise-lite  extrudfed  alumjnum;dafrips  on  the  reflector  and  director  are  a  key  point  Biff!? 
We  design  of  strength  ^#j3urabiMtY-Su;Pefior  clamping  poM^er  is  obtained  with  the  use  erf  a  riigg^d  .%"  thick  aluminum 
: pjste  Jc3^ r^Cfrft r||| ??*ViSf t: ir|#jrittrig^ : Th e  use  of  large  diameter:  High-G  Traps  in  the  ''SYSTEM  THREE'-makes  it  a  high 
:p^rfonffWg  tri-bahd^-wcfc  illustrated  instruction  manual  guides  you 

'fcG:£^¥^s$£$|i^  of  the  "SYSTEM THREE"  quick  and  simple. 


.  2QA.   .  it  A     7S.2    .?&$  ;  $fct*  i  2&.S 


k:^.q 


tjh 


■2&f$£rm$. 


"! 


■>&  ■ 


'not 


st-s; .;:,;;. 14.3 


1  m.W{  ?V-T7THSfffr 


*.T 


^^ 


M   .5 


■»F^™"""^ff¥ 


^■m  .'.  i.  ' . 


t*# 


H* 


40  THRU  10  METERS  VERTICAL  TRAP 


MODEL  WV-1 
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WV-1  WILSON  VERTICAL  TRAP  ANTENNA 

No  bandswitchmg  necessary  with  this  vertical.  "An  excellent  low 
cost  DX  antenna  with  an  electrical  quarter  wavelength  on  each 
band  and  low  angle  radiation.  Advanced  design  provides  low  SWR 
and  exceptionally  flat  response  across  full  width  of  each  band. 
Featured  is  the  Wifson  targe  diameter  High-G  traps  which  will 
maintain  resonant  points  with  varying  temperatures  and  humidi- 
ty. Easily  assembled,  the  WV-1  is  supplied  with  base  mount 
bracket  to  attach  to  vent  pipe  or  to  mast  driven  in  the  ground. 
The  new  W\M  Antenna  is  value  priced  ,  .  .  and  ships  via  UPS! 

SPECIFICATIONS 

Input  Impedance;  50  ohms  •  Powerhandling  capability:  Legal 
Limit  •  Two  High-G  Traps  with  large  diameter  coils  •  Low  Angle 
Radiation  Omnidirectional  performance  •  Taper  Swaged  Alumi- 
num Tubing  •  Automatic  Bandswitching  •  IVJast  Bracket  furn- 
ished •  SWR:  1.1  :1  on  all  Bands  •  114"  O.D.  heavy  wall  aluminum 
tubing  •Does  not  require  guying  •Overall  length:  19'  8". 


Consumer  Products  Division 


Wilson  Electronics  Corp. 

P.  O,  Box  19000  •  Las  Vegas,  Nevada  89119  •  (702)  739-1931   •  Telex  684522 

Prices  and  fpachf icstfom  lubjact  In  ehsruft*  without  nqtira, 
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NEVER  SAY  DIE 

ed/tor/a/  by  Wayne  Green 


ATLANTA  IN  JUNE 

Dayton  is  still  the  largest 
hamfest  in  the  country,  but 
Atlanta  is  undoubtedly  the  sec- 
ond largest— and  closing  in  on 
Dayton.  Atlanta  has  two  major 
pluses  and  one  minor  plus 
which  Dayton  doesn't  have.  The 
biggest  plus  is  the  city  of  Atlan- 
ta, with  its  incredible  variety  of 
entertainment  and  restaurants. 
That  in  itself  is  worth  the  visit. 
The  second  big  plus  is  the 
masterful  planning  and  en* 
thus  iasm  of  Chaz  Cone  W4G  KF, 
the  magician  who  has  put  this 
show  together. 

Chaz,  with  the  help  of  co- 
chairman  Bob  Vertander 
W4BCD,  has  organized  a  fast- 
paced  and  well-run  show.  They 
get  the  best  in  exhibits  and 
somehow  manage  to  bring  in 
standing-room-only  crowds  for 
the  forums.  Perhaps  It  is  the 
number  and  quality  of  the  prizes 
that  are  responsible  for  keeping 
the  place  packed,  even  on  Sun- 
day. This  Is  the  only  hamfest 
I've  ever  seen  where  it  Is  even 
more  packed  on  Sunday  than  on 
Saturday. 

The  minor  plus,  at  least  to 
some  of  us,  is  that  I  have  an  op- 
portunity to  speak  in  Atlanta . . . 
which  I  don't  at  Dayton.  Last 
year  at  Atlanta.  I  held  one  ses* 
sion  on  current  events  in  ama- 
teur radio  and  another  on  cur- 
rent events  in  microcomputing. 
I  expect  I'll  be  doing  the  same 
this  year. 

My  ham  session  might  be  a 
good  place  for  ARRL  cultlsts  to 
come  to  discover  what  many 
amateurs  already  know  ,  . ,  that 
I  don't  hate  the  ARRL  It  may  be 
time  to  bring  this  out  in  the  open 
and  talk  about  it.  You  know,  It's 
funny  about  that  , .  when  rm 
critical  of  the  FCC,  everyone 
nods  in  agreement,  and  I  don't 
hear  any  cries  of  anguish  about 
me  being  antl-FCC.  When  I'm 
critical    of   our  government,    I 


don't  get  anything  but  agree- 
ment. When  Tm  critical  of  the 
League,  then  Tm  "slamming" 
them,  Baloney.  Why  should  the 
League  be  a  sacred  cow,  with 
people  having  apoplexy  at 
criticism?  Is  the  ARRL  a 
religion?  Let's  put  these  things 
into  perspective  and  not  let  a 
cult  mind  rule  out  intelligent 
discussion  of  ham  events. 

Sure,  I  suppose  I  should  be 
more  political  and  not  so  direct. 
If  you  don't  offend  anyone,  you 
have  no  enemies  . . .  but  neither 
have  you  any  share  in  the  satis* 
faction  of  helping  to  improve 
the  world  a  notch.  When  I  see 
something  wrong,  I  speak  out 
and  try  to  do  something  about 
it,  a  trait  which  makes  politi- 
cians nervous.  I  speak  out 
about  the  government,  about 
the  FCC,  the  ARRL,  civil 
defense,  and  anything  else 
where  I  see  things  going  wrong. 
Yes,  and  I  expect  to  get  stoned 
for  my  trouble . . ,  though  I  don't 
enjoy  It  Can  you  name  one  per- 
son who  has  spoken  out  who 
didn't  make  people  angry? 

One  of  the  things  I  believe  in 
is  amateur  radio.  I  believe  that 
our  hobby  is  one  of  the  reasons 
why  the  United  States  is  so 
outstanding  in  electronics  and 
communications.  Over  a  million 
of  the  people  in  this  country 
have  been  hams  at  one  time  or 
another,  and  this  personal 
spark  of  self  inter  est  sets  them 
aside  from  the  strictly  profes- 
sional technician  or  engineer.  A 
ham  will  usually  go  that  extra 
distance  to  get  something 
done,  while  the  "professional" 
knocks  off  at  5:00  pm  to  go 
home  and  watch  television. 

Amateur  radio  has  changed 
the  lives  of  these  million 
kids  .  . .  and  the  course  of 
events  for  our  country.  Just 
look  at  the  amazing  correlation 
between  the  development  of 
foreign    countries    and    the 


number  of  their  hams  listed  in 
the  Cafibook  ,  ,  ,  do  you  really 
think  that  is  a  coincidence?  We 
ali  know  that  hams  discovered 
and  pioneered  most  of  the 
presently-used  radio  tech- 
niques , , .  and  would  have 
worked  out  a  lot  more  if  they 
hadn't  had  the  FCC  fighting 
them  at  every  turn  for  years. 

Whether  amateur  radio 
means  rag  chewing,  building 
special  projects,  civil  defense, 
emergency  nets,  contests,  DX- 
ingt  repeaters  . . ,  whatever  it 
means,  1  feel  that  amateurs  are 
part  of  a  special  breed  which  is 
very  important  to  the  world. 
Before  you  put  down  the  Jerk 
who  sits  there  clunking  the 
repeater,  remember  that  with 
the  right  motivation  this  fellow 
may  suddenly  get  into  some 
special  interest  in  amateur 
radio  and  pioneer  a  whole  new 
mode  of  communications.  I  try 
to  provide  as  much  of  this  spark 
as  I  can  with  the  articles  in  73. 

When  i  hear  or  read  that  Tm 
trying  to  tear  down  amateur 
radio,  I  wonder  who  could 
possibly  believe  such  bunk.  I've 
built  most  of  my  life  around 
amateur  radio  for  the  last  25 
years . . .  and  that  is  most  of  my 
iife,  I've  made  it  my  business  to 
keep  up  with  Just  about  every- 
thing going  on  and  the  people 
involved,  I've  participated  with 
enthusiasm  in  just  about  every 
phase  of  the  hobby,  starting  out 
back  in  the  1930s  with  CW  on 
40m  and  2 Yam  VHF  work.  I've 
been  into  DXing,  DXpeditioning, 
contests,  RTTY,  SSB,  and  SSTV, 
got  into  FM  and  repeaters  in  the 
60s  with  my  own  repeater,  and 
have  a  reasonable  score  via 
OSCAR  in  mode  B  {the  hard 
one).  No,  I'm  not  about  to  tear 
down  amateur  radio. 

Come  to  Atlanta,  and  let's  get 
together  to  see  if  we  all  aren't 

Continued  on  page  166 
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Kenwood's  exciting  25-watt  TR-7625  and  optional 


RM-76  Microprocessor  Control  Unit  ...gives  you  the  power 

you  want  plus  outstanding  channel  memory 

and  scanning  capabilities. 


...there's  more!  The  TR-7625  has  a 
lot  of  versatility  for  a  2-meter  FM 
transceiver,  and  when  teamed  up 
with  the  RM-76  gives  you  a  lot  of 
rig.  Check  these  features  for  both: 

TR-7625  (only) 

•  Memory  channel... with  simplex  or 
repeater  {±  600  kHz  transmitter  off- 
set) operation, 

•  Mode  switch  for  operating  simplex 
or  for  switching  the  transmit  frequency 
up  or  down... or  for  switching  the 
transmitter  to  the  frequency  you  have 
stored  in  the  TR-7625's  memory  (while 
the  receiver  remains  on  the  frequency 
you  have  selected). 

•  Dual  concentric  knobs  for  fast,  easy 
selection  of  any  2-meter  frequency, 
in  100-kHz  and  10-kHz  steps. 

•  Full  4-MHz  coverage  (144.000- 
147.995)  on  2-meters;  800  channels; 
5-kHz  offset  switch,  and  MHz  selector 
switch... for  desired  band  (144,  145, 
146,  or  147  MHz). 

•  Digital  frequency  display  (large,  bright, 
orange  LEDs). 


•  UNLOCK  indicator.,. an  LED  that 
indicates  transceiver  protection  when 
the  frequency  selector  switches  are 
improperly  positioned  or  the  PLL  is 
not  locked. 

TR-7625  WITH  RM-76 

•  Store  frequencies  in  six  memories 
(simplex/ repeater). 

•  Scan  all  memory  channels. 

•  Automatically  scan  up  the  band  in 
5-kHz  steps, 

•  Manually  scan  up  or  down  in  5-kHz 
steps  (or  fast  tune). 

•  Set  lower  and  upper  scan  frequency 
limits. 

•  Stop  scan  (with  HOLD  button). 

•  Clear  scan  (for  transmitting). 

•  Adaptable  to  all  MARS  frequencies, 

•  Select  repeater  mode  (simplex,  trans- 
mit frequency  offset  (±  600  kHz  or 

ste  1  MHz),  or  one  memory  ^TV  —        - 

transmit  frequency).  6t9l*CEI\l\/VCJOI^3 

•  Scan  for  busy  or  open  channel     ^T     .. . pacesetter  m  amateur  radio 

•  Display   indicates  frequency  (even         trio-kenwood  communications  inc. 
while  scanning)  and  functions  (such         1111  west  walnut/compton,  ca  90220 


as  auto-scan,  lower  scan  frequency 
limit,  upper  scan  limit,  and  error,  i.e. 
transmitting  out  of  band), 

See  the  new  TR-7625  and  optional  RM- 
76  now  at  any  Authorized  KENWOOD 
Dealer! 


YOU  ON  FREQUENCY? 


FREQUENCY 


ITH  DSI 


DSi  . 


£QU*t 


lj  n 


MODEL  3600A  .5PPM  1  7°  -  37°C 

•  AUTO  ZERO  BLANKING 
-  AUTO  DECIMAL  POINT 

•  INCLUDES  ANTENNA 


'199 


95 


$ 


95 


SAVE  SHOP  COSTS  WHEN  ADJUSTING  XTALS 
MEET  YOUR  QSO  ON  FREQUENCY  EVERY  TIME 

The  3600A  and  3550W  Frequency  Counters  represent  a 
significant  new  advancement,  utilizing  the  latest  LSI  Design 
.  .  .  which  reflects  DSI's  ongoing  dedication  to  excellence 
in  instrumentation,  for  the  professional  service  technician 
and  amateur  radio  operator.  Before  you  buy  a  DSI  instru- 
ment you  know  what  the  specifications  are.  We  publish 
complete  and  meaningful  specifications  which  state  accu- 
racy over  temperature  and  sensitivity  at  frequencies  you 
need.  And  we  guarantee  those  specifications  in  writing, 

MODEL  3550W     TCXO 


ODEL  3700  .2PPM  0°  -  40°C 

.   AUTO  ZERO  BLANKING 
.  AUTO  DECIMAL  POINT 
♦  INCLUDES  ANTENNA 

PORTABLE!  TAKE  IT  TO  THE  MOUNTAINS  OR 
USE  IT  MOBILE  —  TAKE  IT  WITH  YOU  ON  FIELD  DA 

ALL  NEW!  ALL  UNPARALLELED  DSi  QUALITY!  The  mode 
3700  700MHz  frequency  counter  features  ,  ,  .  .2  PPM  0°  t 
40°C  proportional  oven  time  base  .  .  .  Built  in  battery  trickl 
charger  less  batteries  . , .  Combined  in  a  rugged  {.125"  thick 
aluminum  cabinet  makes  the  3700  ideal  for  the  commun 
cations  industry,  professional  service  technicians,  an 
sophisticated  amateur  radio  operators. 


*149 


95 


INCLUDES  INTERNAL  BATTERY  HOLDER 
SAME  AS  3600A  LESS  OVEN 
SEE  SPECIFICATIONS  BELOW 


3600A  OWNERS:  Update  your  3600A  frequency  counter  1 
a  3700  includes  ...  .2  PPM  proportional  oven,  rugged  .I2f 
thick  aluminum  cabinet,  order  3600-A  -  3700.  Unit  must  t 
returned  to  DSI  factory  for  modification. 


DSI     —    GUARANTEED  SPECIFICATIONS     - 

-     MADE  IN  USA 

Mode! 

Frequency 
Rang* 

Accuracy 

Over 

Temperature 

@ 
146MHz 

22QMHI 

8 

4S0MHI 

N  Limber 

or 

Readouts 

Sire 

ot 

Readout* 

Power 
Requirement* 

Mm 

3700 

50Hz  -  700MHZ 

Proportional  Oven 
,2PPMCT  -  40DC 

10MV 

10MV 

56MV 

8 

5  inch 

115  VAC  Of 
B.2  -  14.5VDC 

3J*H  x  SHAf  x  S'D 

3800A 

50HZ  -  600MHZ 

Oven 
.5  PPM  I7e  -37*C 

10MV 

T0MV 

50MV 

a 

5  Inch 

11 5 VAC  or 
8.2  -  145VDC 

2WH  X  a"W  x  5MD 

3550W 

50Hz  -  550MHz 

1  PPM  65*  -05°F 

25MV 

25MV 

75MV 

a 

5  Inch 

115VACor 
8.2-  U.5VDC 

2Y*H  x  8"W  x  5"D 

—  ALL  UNITS  ARE  FACTORY  ASSEMBLED,  TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY 
.     NO  EXTRA  COSTS     • 


FREE  Shipping  anywhere  in  U.S.A.  and  Canada. 
All  other  countries,  add  10%. 


Modet  3700  9269.5 


*    ■    ■    *    m 


VISA 


Strongest  warranty  in  the  counter  field.  ; 
Satisfaction  Guaranteed. 

See  Your  Dealer  or 

Call  Toll  Free:  (800)  854-2049 

DSI  INSTRUMENTS,  INC. 

California  Residents,  CaH  Collect:  {714)  565-8402 

MC  *  AMERICAN  EXPRESS  *  CHECK  *  MONEY  ORDER  •  COD 


3600A  -  3700  Factory  Update  (3600A  Only) 
Includes  Labor  &  Re-Calibration   


Option  03  20-Hr  Rechargeable 


$  99.< 

S199.J 
S149.S 


*    oo  c 


DSI  COMMUNICATIONS  SERIES 


#  iviitfZ 


1GHz 


700MHz 


MODEL  C1000  10Hz  to  1GHz 

*  INCLUDES  BATTERY  PACK 

•  AUTO  ZERO  BLANKING 
$AQQ95      •  AUTO  DECIMAL  POINT 

*T*J&  •  10MHz  TIME  BASE 


MODEL  C700  50Hz  to  700MHz 

•  INCLUDES  BATTERY  PACK 

•  AUTO  ZERO  BLANKING 
$QfiQ95     #  AUTO  DECIMAL  POINT 


10MHz  TIME  BASE 


Accuracy  .  .  .  that's  the  operational  key  to  this  rugged  ad- 
vanced design  Model  C1000  1GHz  frequency  counter  ...  a 
significant  achievement  from  DSL  That's  because  you  get 
...  .1  PPM  0*  to  40°C  proportional  oven  time  base  ,  .  .  Built 
in  25DB  preamplilier  with  a  60DB  adjustable  attenuator  .  .  . 
x10  &  x100  audio  scaler  which  yields  .01  Hz  resolution  from 
10Hz  to  10KHz  equivalent  to  10  sea  &  100  sec.Gate  Time  .  .  . 
Selectable  .1  &  1  sec,  time  base  and  50  ohms  or  1  meg  ohm 
input  impedance  s  ,  *  Built-in  battery  charging  circuit  with  a 
Rapid  or  Trickle  Charge  Selector  ,  .  -  Color  keyed  high  quality 
push  button  operation  ...  All  combined  in  a  rugged  black 
anodized  (.125"  thick)  aluminum  cabinet.  The  model  O10Q0 
reflects  DSI's  on  going  dedication  to  excellence  in 
instrumentation  for  the  professional  service  technician, 
engineer,  or  the  communication  industry. 


ALL  NEW!  All  UNPARALLELED  OSI  QUALITY'  The  model 
C  700  700  MHz  frequency  counter  features  .  .  .  .2  PPM 
0q  to  40°  C  proportional  oven  time  base  .  .  .  25db  preamplifier 
with  a  60db  adjustable  attenuator.  Built  rn  battery  charger 
with  a  rapid  or  trickle  charge  selector  .  .  .  Combined  in  a 
rugged  (+125"  thick)  aluminum  cabinet  makes  the  C700 
ideal  for  the  communication  industry  and  professional  serv- 
ice technician. 

3600A  OWNERS:  Up  date  your  3600A  frequency  counter  to 
a  C  700  includes,  new  back  board,  ,2PPM  proportional  oven, 
25db  preamplifier,  rugged  .125"  thick  aluminum  cabinet, 
order  3600A-700.  Unit  must  be  returned  to  DSI  factory  for 
modification. 


DSI  —  GUARANTEED  SPECIFICATIONS  —  FACTORY  ASSEMBLED  —  MADE  IN  USA 


Model 


C700 


Frequency 
Range 


50Hz  to  700MHz 


Proportional  Owen 

Accuracy  Over 

Tempera  tyre 


.2PPM  0°  to40°C 


50  Hz 

To 

75MHz 


50MV 


7SMHz 

To 
500MHz 


10MV 


500MHz 

To 

1GHz 


NA 


Number 

Of 

Digits 


8 


Size 

Of 
Digits 


.5  Inch 


Power 

Requirements 


115  VAC-BATT 
8  to  15VDC 


Size 


3r'H  X  8"W  x  6'D 


CI  000 


10Hzto  1GHz 


1PPM0°  to40°C 


20MV 


1MV 


>50MV 


.5  Inch 


115VAC-BATT 
8  to  1SVDC 


4'JH  x  10"W  x  7  WD 


Ail  Units  Are  Factory  Assembled,  Tested  And  Carry  A  Full  S  Year  Limited  Warranty  — 

Mode!  C  700  $369.95 

3600A-700  Factory  Update  (3600A  only) 
Includes  Labor  &  Re-Calibration        $1 99.95 


Strongest  warranty  in  the  counter  field. 
Satisfaction  Guaranteed. 


FOR  MORE  INFORMATION 

Call  Toll  Free:  (800)  854-2049 
DSI  INSTRUMENTS,  INC. 

Cafifomia  Residents,  Call  Collect:  (714)  565-8402 
VISA  •  MC  -  AMERICAN  EXPRESS  •  CHECK  *  MONEY  ORDER  *  COD 

7914  RONSON  ROAD*  #G»  SAN  DIEGO,  CA  92111 


Model  C  1000 

Opt  01  1,3  GHz  (C1 000 only) 


$499.95 
5>  yy.yD 


Opt.  02  .05  PPM  10MHz  Doubfe  Oven 
0°  to  50°  C  Time  Base  (C1 000  only)     $129.95 

Ant.  210 Telescopic  Ant./BNC  Adapter    $11.95 


w^H                 V    J^          ^H^^^^I^^MKa       ^V^l                                                        / 

^s^^^          / 

TS*1 

PE  2 


The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RR  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


12 


ST-1 


TS-1   Sub-Audible  Encoder* Decoder  *  Microminiature  in 


size.125  x2.0~x.65'  »  Encodes  and  decodes  simultaneously 
$59,95  complete  with  K-l  element. 
TS-1  JR    Sub-Audtble  Encoder-Decoder  *  Microminiature 
version  of  the  TS-1  measuring  just  W  x  1  25  x  ,65"  for  hand- 
held units  *  $79-95  complete  with  K-1  element. 

ME-3   Sub-Audible  Encoder  ■  Microminiature  in  size, 
measures  .45*  x  IV  x  $'  •  Instant  start-up  •  $29.85  complete 
with  K-1  efement 

TE-8    Eight-Tone  Sub-Audible  Encoder  •  Measures  2.6'  x 
2.0*  x  7  •  Frequency  selection  made  by  either  a  pull  to  ground 
or  to  supply  ■  $69,95  with  8  K-1  elements. 
PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  •  Maasiires1.25~x2iTx.65'  ■  $49,95  wi«i2K-2etemerte 


SD-1    Two-Tone  Sequential  Decoder  •  Frequency  range  is 
268.5-2109.4  Hz  *  Measures  12*  x  167*  x  .65*  *  Momentary 
output  for  horn  relay,  latched  output  for  call  light  and  receiver 
muting  built-in  •  $59.95  with  2K-2  elements 

TE-1 2    Twelve-Tone  Sub- Audible  or  Burst-Tone  Encoder  * 
Frequency  range  is  67.0  -  263.0  Hz  sub-audible  or  1650-4200  Hz 
burst-tone  •  Measures  4  25"  x  2.5*  x  1.5  •  $79,95  with 
12  K-1  elements. 

ST-1    Burst-Tone  Encoder  •  Measures  .95"  x  ,5~  x  JT  plus 

K-1  measurements  *  Frequency  range  is  1650-4200  Hz  • 

$29.95  with  K-1  element.  ^_ 

}  COMMUNICA  TIONS  SPECIALISTS         m 

426  West  Taft  Avenue.  Orange.  CA  92667 
(800)  854-0547.  California  residents  use:  (714 j  998-3021 
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The  parameters  of  tL  Palomar  PTR-130k  are 


Brerotii 


Never  before  has  arw  transceiver 


approached  the  capiibmties  of  the 
Palpmar  PTR  130k» 

It's  the  first  completely  main 
functional  transceiver  ever  made 
availably  to  the  public' 

The  Palomar  PTR  1 30k    is  a 
mimatun/eri  mobile  transceiver 


capable  of  operating  in  100  cycle 


resolution  from    100  KHi  to 
30  MHz  in  all  modes  of 
transmission  and  reception. 
Instant  frequency  selection  ts 
available  with  the  touch  of 
a  finger. 

The  Palomar  PTFM30k. 


tfjchnotoyy  is  pure  space  ntje  . 


the  price  is  strictly  down- to -earth 

Send  for  our  full  color 

brochure  to: 

Palomar  Electronics  Corporation 

665  Opper  Street 

Escondido,  CA  92025 

Telephone:  (714)  746  2666 
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If  you  expect 
to  invest  in 
a  new  ham 


«»*«*■ 


antenna  in  the  II 
next  90  days,    * 
invest  15$ 


postage  to  get  Antenna 
Specialists'  brand 
new,  complete  ham 

catalog  today. 


FREE 


decal 


I 


just  for  ««n! 


Name. 


Address 
City 


State Zip. 

the  antenna 
talis 


*^A62 


m  -;»-!*'  at  Jim  namn  Cmp  ttm 
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TERMINAL  UNIT 


Connect  to  your  receiver  speaker,  transmitter 
microphone  jack,  and  teletype  machine  and  you're  on 
the  air.  State  of  the  art  design  features  make  the 
TU-170  ideal  tor  HF  and  VHF  autostal  operation. 


Proved  170  Hz  shift  active 
filler  demodulator 

Lighted  lurung  mete*  for 
easy  tuning 

Current  regulated  loop  keyer 
^  pow«#  supply 

Auiostat  wah  threshold 
control  and  solid  a  tale  relay 


Stable  audio  frequency  shift 
oscillator  produces  phase 
coherent  sine  wave  tones 

TL  compatible  inputs  and 
outputs  for  auxiliary 
equipment 

High  tewl  output  for  Scope 
tuning 

TU-170  TU-170 

Kit       149.95    Wired      219.95 


Flasher  products  .   .  .  the  critics  choice! 

FLESHER  CORP.  ^ 

P.O.  Box  976,  Topeka,  Kansas  66601     (913)  234-0198 


18 


f*  Reader  Service— see  page  21 1 
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JONESTOWN 


We  believe  that  radio  broad- 
casts were  made  from  Guyana 
to  San  Francisco  on  the  day 
before  and  the  day  that  Con- 
gressman Leo  Ryan  was  killed 
in  Guyana. 

Our  office  would  appreciate 
your  magazine  printing  a  re- 
quest  for  any  ham  radio 
operator  who  had  contact  with 
the  People's  Temple  radio  on 
Movember  17  and/or  November 
18,  1978,  to  contact  the  San 
Francisco  District  Attorney's 
Office  at  either  (4l5)-553-1505 
or  (415J-553-1054  (call  collect). 

Thank  you  for  your  service. 

Douglas  N,  Keener 

Investigator 

District  Attorney's  Office 

San  Francisco  CA 


AMMUNITION 


] 


As  I  was  stuffing  my  hus- 
band's numerous  magazines  in 
the  usual  99%  of  the  closet 
(headache  of  wives  of  all  hob- 
byists}, I  happened  to  drop  your 
Aug.,  77  issue  of  Kilobaud,  It 
fell  open  to  an  article  entitled, 
nSooor  You  Want  To  Be  An 
Author."  With  nothing  else  lo 
read  in  the  house  but  medicine 
bottles  and  vegetable  cans,  I 
read  it,  I  cannot  possibly  tell 
you  of  my  utter  amazement  at 
having  my  husband  so  perfect- 
ly described,  The  excuses  used 
by  your  aspiring  authors(?) 
were  classic — he's  used  every 
one  of  them,  several  times,  in 
fact. 

Believe  me  when  I  say  that  I 
am  sick  and  tired  of  being  used 
as  a  sounding  board  for  ideas, 
criticisms,  and  comments 
perpetrated  by  your  magazines 
(he's  an  avid  73/Kiiobaud 
reader).  My  question  is  this: 
Why  discuss  these  subjects 
with  a  totally  unwilling  victim 
when  there  are  people  out  there 
who  would  be  happy  to  hear 
them?  You  must  realize  that  I 
haven't  the  faintest  idea  what 
he's  talking  about. 

I  have  tried  tactful  sugges- 
tions like  "Why  don't  you  get 
off  your  backside  and  write 
down  your  ideas  and  send  them 
In?"  Well,  the  answer,  of 
courset  is  obvious.  Just  look  at 
the  tisl  given  in  that  article. 

I  finally  drew  the  line  when 
an  article  appeared  in  your 
magazine   this   month.   The 


author  had  the  same  ideas  that 
my  husband  had  four  months 
ago.  And  you  paid  the  man  one 
hundred  dollars  for  it. 

Just  this  month,  my  husband 
was  wishing  that  there  was 
some  way  he  could  buy  the 
computer  he  wanted  so  he 
could  start  sending  In  pro- 
grams (he's  a  computer  techni- 
cian working  for  his  BSEE).  He 
has  the  knowledge  and  the  in- 
telligence, but  he  has  no  con- 
fidence in  himself.  So,  like  the 
dutiful  and  loving  wife  that  1 
am,  I  exercised  my  right  to  nag 
him  until  he  actually  sat  down 
and  started  to  write.  It's  been 
two  days  since  he  started  and 
it's  almost  finished.  Though  I 
am  by  far  no  expert,  I  think  its 
great 

So,  Mr.  Green,  thank  you  for 
supplying  the  ammunition  that 
was  needed  for  a  short  but  pro- 
ductive  battle. 

Be  looking  for  a  superb  arti* 
cle  written  by  a  very  proud 
WB0FGO. 

Jean  M,  Johnson 
Sioux  City  IA 


WRONGLY  POINTED? 


] 


I  am  an  avid  reader  of  73 
Magazine  and  appreciate  your 
many  disclosures  of  vendors 
who  do  not  live  up  to  their 
claims.  I  do  feel  it  my  duty, 
however,  to  advise  you  when  it 
appears  the  finger  has  been 
wrongly  pointed.  Reference  the 
letter  entitled  "Skin  Disease** 
on  page  118  of  the  October 
issue;  I  sympathize  strongly 
with  Mr,  Carver  about  his  treat- 
ment from  Kensco  Communi- 
cations- His  accusations 
towards  Southeastern  Com- 
munications, while  certainly 
understandable,  are  not  war- 
ranted, however. 

I  have  dealt  with  this  firm 
three  times  in  the  last  six 
months,  each  time  with  ex* 
cellent  service-  Actually,  this 
firm  seems  to  go  out  of  its  way 
to  please.  Upon  receipt  of  the 
first  order  of  six  crystals,  which 
arrived  one  week  after  order, 
one  crystal  was  bad  (no  one's 
perfect).  It  was  mailed  back  on 
Thursday,  and  its  replacement 
arrived  the  following  Wednes- 
day. The  second  order  was 
back-ordered  and  then  shipped 
special  delivery  at  South- 
eastern's  expense  when  they 
were  advised  of  the  urgent 
need.  The  third  was  requested 


on  a  Thursday  evening  by 
phone  and  arrived  the  following 
Tuesday, 

I  don't  know  what  more  to 
say.  Hopefully,  it  will  not  be 
long  before  service  such  as  this 
is  recognized.  It  seems  unfair 
that  a  company  should  acquire 
the  reputation  of  another  just 
because  they  buy  their  stock. 

Thanks  for  the  chance  to  put 
in  a  good  word  for  a  good  com- 
pany, I  hope  you'll  print  this  so 
others  can  see  both  sides  of 
the  story. 

Keep  up  the  good  work, 
Wayne.  You  certainly  help 
make  an  already  interesting 
hobby  more  interesting. 

Joe  Bushel  N4ARJ 
Orange  Park  FL 


SEEING  THE  LIGHT 


] 


After  years  of  putting  down 
■'Chicken  Banders/*  the  light 
suddenly  dawned  that  I  might 
be  missing  something.  My  un- 
fair speeding  ticket  for  50  mph 
in  a  country  "30  mph  zone"  was 
the  final  clincher.  I  couldn't 
help  but  notice,  as  the  polite 
but  firm  officer  was  writing  my 
summons,  that  all  cars  with  CB 
antennas  were  leisurely  pro- 
ceeding through  the  speed  trap 
at  a  mere  29  mph. 

I  muttered  all  the  way  home: 
"I  just  gotta  get  me  a  CB."  My 
XYL  only  shook  her  head — 
she's  used  to  my  muttering. 

A  short  time  later,  while 
wandering  through  a  local 
hamfest  flea  market,  I  en- 
countered an  enterprising  CB 
dealer  who  was  selling  new 
(outlawed)  23-channel  CB 
radios,  sans  mike,  as  "CB 
monitors"  for  only  $7.00  each- 
He  assured  me  that  there  was 
no  transmitter  in  the  case,  only 
the  receiver.  Hmm— perhaps 
he  was  "mistaken"  about  the 
"missing  transmitter."  My 
sporting  blood  said  "buy,"  but 
my  intuition  does  not  always 
give  me  the  best  advice.  For  in- 
stance, the  bumper  sticker  on 
my  EdseJ  used  to  say  **AM— 
YES,  SSB— NO."  You  get  the 
drift! 

So  I  bought  the  $7.00  wonder 
and  after  further  searching  and 
dickering  bought  a  microphone 
for  $1,00  and  a  used  Hustler 
mobile  CB  antenna  for  $2.00. 

Not  wanting  to  wait  until  I  ar- 
rived home  to  test  the  rig,  I  ner- 
vously connected  power  leads 
to  fuse  block  and  ground, 
plugged  in  the  dollar  mike,  tem- 
porarily connected  my  5/8-wave 
2  meter  FM  antenna,  and 
turned  on  the  switch.  Imme- 
diately my  car  was  filled 
with  rasping,  squawking  CB 
signals!  At  least  the  receiver 
section  worked.  Now  for  the 
acid  test.  I  turned  the  channel 
selector  to  a  relatively  quiet 
channel,  squeezed  the  pusrvto* 
talk  switch,   and  timidly  re- 


quested a  signal  report.  "Wall 
to  wall  and  treetop  talP  came 
back  the  report  from  a  mobile 
station  claiming  to  be  eight 
miles  from  my  location!  Suc- 
cess! I  had  achieved  "Good 
Buddy"  status  for  only  $10.00. 
Could  have  had  it  for  only  S&00, 
if  I  hadn't  bought  the  antenna! 
Say,  wonder  if  the  guy  who  sold 
me  the  $2.00  Hustler  will  take  it 
back  at  next  year's  Syracuse 
Hamfest? 

Charles  Willson  K2GMZ 
Palmyra  NY 


GOOD-BYE 

I  have  received  a  notice  that 
It  is  time  to  renew  my  long- 
standing subscription  to  73 
Magazine,  1  have  decided  not  to 
renew.  Among  the  reasons  for 
this  decision,  the  following  are 
the  most  pertinent. 

The  editorial  policy  of  your 
magazine  appears  to  promote 
unlawful  activities  and  to  en- 
courage your  readers  to  be 
scoffiaws.  I  refer  especially  to 
your  articles  about  radar  jam- 
ming. Amateur  radio  does  not 
need  a  spokesman  who  ad- 
vocates this  type  of  activity, 
and  I  certainly  do  not  care  to 
support  the  distribution  of  this 
type  of  material.  Your  proposal 
for  the  formation  of  a  religious 
cult  to  further  impede  enforce- 
ment  of  the  law  borders  on  the 
ridiculous. 

It  would  seem  to  me  that  if 
you  would  devote  your  talents 
to  the  enrichment  of  amateur 
radio  instead  of  filling  your 
editorial  columns  with  attacks 
on  the  ARRL  and  the  FCC,  your 
magazine  would  benefit,  One 
cannot  build  a  desirable 
reputation  by  degrading 
others! 

Your  conduct  is  hurting  not 
only  amateur  radio,  but  also 
your  pocketbook,  which,  if  I 
read  between  the  lines  correct- 
ly, is  very  near  to  your  heart!  It 
is  my  understanding  that  many 
others  feel  as  I  do  and  are  not 
renewing  their  subscriptions.  I 
was  a  charter  subscriber  to 
both  Byte  and  Kilobaud,  and 
when  my  Kilobaud  subscrip- 
tion expires,  it  will  not  be 
renewed. 

Mel  Hart  WtRV 
St  Louis  MO 


MORE  ON  KM1CC 


I  was  glad  to  read  the  article, 
"The  KM1CC  Story,"  in  the  Oc- 
tober issue  of  73  Magazine. 
However,  I  should  correct  the 
statement  made  about  the 
equipment  loaned  to  KM1CC  by 
RCA  Global  Communications, 
Inc.  The  reference  to  "a  modern 
WCC  inked-paper  readout 
receiver"  isn't  quite  correct. 

First,   the    inked-paper   re- 
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cetver,  more  appropriately 
recorder,  isn't  a  receiver  as 
most  of  us  would  think  of  a 
receiver.  Typically,  when  we 
speak  of  receivers  in  the 
amateur  radio  vernacular,  we 
are  talking  about  devices  used 
to  detect  radio  signals  and  con- 
vert them  to  a  form  of  audio 
signal.  The  above-mentioned 
recorder  does  not  detect  radio 
signals;  rather,  it  uses  audio  to 
control  the  deflection  of  a 
stylus,  thus  yielding  an  inked 
trace  of  the  input  audio, 

Neither  would  I  describe  the 
equipment  as  modern,  because 
it  dates  back  before  World  War 
II  and  hasn't  been  used  at  WCC 
since  about  that  time.  Inciden- 
tally, the  receiver  loaned  with 
the  recorder  was  an  old 
Radlomarlne  AR-67T  an  LF  and 
MF  band  receiver  used  at  WCC 
quite  a  few  years  ago  and  hard- 
ly modern. 

The  equipment  loaned  by 
WCC  was  to  enable  the  non- 
amateur  to  observe  a  visual 
display  of  CW  signals.  In  this 
case,  the  recorder  and  the 
AR  67  receiver  were  used  to 
monitor  the  WCC  500  kHz,  A-2, 
CW  signal. 

I  felt  these  points  should  be 
brought  out  so  that  the  astute 
reader  doesn't  get  the  impres- 
sion that  we  (WCC)  are  still  us- 
ing  the  old  inked-paper 
recorder  and  calling  it  modem. 
Wm,  H.  Farris,  Jr.  K1WF 
Chatham  MA 


PAINT  RIP-OFF 


This  note  is  to  notify  your 
readers  of  a  new  rip-oft  It's 
called  M Paint  falling  off  your 
car  due  to  rf."  This  BS  is  being 
passed  around  to  auto  dealer- 
ships and  auto  paint  shops— 
that  rf  makes  paint  fall  off  cars 
in  the  area  of  the  antenna.  In 
my  case,  my  new  78  cars  trunk 
lid  is  discolored  and  the  paint  is 
chipping  off,  The  dealer  says 
that  my  radios  are  making  it  do 
that  and  that  they  are  not  going 
to  fix  it  I  have  talked  to  several 
other  radio  ops  and  they  were 
told  the  same  thing  about  the 
paint  on  their  cars. 

If  this  happens  to  anyone 
else,  call  the  local  Consumer 
Affairs  Office  and  raise  hell.  I 
did,  and  it  worked. 

Jim  Menefee  WA4KKY 
Jacksonville  FL 


CODE  SUCCESS 

Your  long-standing  theory  on 
teaching  Morse  characters  at 
high  speed  whiie  spacing  them 
out  to  make  5  wpm  is  working 
out  well  for  a  class  of  prospec- 
tive Novices  I'm  teaching.  I  ex- 
plained that  I  was  doing  this  in 
order  to  have  them  learn  letter 
sounds  instead  of  having  them 


go  through  the  double  step  of 
counting  dots  and  dashes  and 
then  translating  that  to  letters. 
They  accepted  the  logic  of  this 
and  seem  to  be  having  no  trou- 
ble copying  fetters  at  15  wpm, 
spaced  to  about  7. 

Line  Thorner  WDflCLB 
Minot  AFB  ND 


TOMBSTONE  GAMBLING 

"New  Life  for  Old  Trans- 
formers'* in  the  January,  1978, 
issue  was  excellent,  but  one 
cringes  when  instructed  to  con- 
nect 110  volts  to  "what  you 
suspect  are  the  primary  leads" ! 
Gamble  wrong  and  the  author's 
address  of  Tombstone  could 
become  sadly  appropriate. 

A  safe  and  constructive  sug- 
gestion  is  offered:  First,  set  the 
ac  voltmeter  to  its  highest 
range.  Energize  a  separate 
6.3'volt  transformer  and  apply 
its  low  voltage  to  the  unknown 
windings.  When  approximately 
110  volts  is  measured  across 
another  winding,  that  is  the 
primary,  and  the  energized 
winding  is  a  6.3-volt  winding. 
Now  it  is  safe  toappJy  110  Vac 
to  the  primary  and  identify  any 
remaining  windings, 

Gene  Brizendine  W4ATE 
Hunstville  AL 


BOXBUSTER 

Welt,  Wayne,  you  have  done 
It  again  I!  Here  I  am  looking  at 
my  nice  new  set  of  library  shelf 
boxes  and  wondering  how  the 
heck  I  am  going  to  get  the 
December  Issue  of  73  into  one 
of  them  which  already  contains 
the  first  eleven  issues!  Leave  it 
to  Green  to  sell  you  a  product 
and  then  have  such  a  thick  set 
of  magazines  that  you  can"t 
possibly  fit  a  whole  year's 
worth  of  mags  into  it.  I  didn't 
have  any  problem  fitting  in 
some  of  the  other  mags!  Oh 
well,  I  guess  fll  just  have  to  put 
the  December  issue  alongside 
the  box  when  I  get  it!  Keep  up 
the  good  work,  and  keep  those 
RTTY  articles  coming, 

Robert  J.  Farrell  Jr.  WB2COY 
Poughkeepsie  NY 


THE  WORD  FROM  JEDDAH 

My  friend  W9MXU  receives 
current  copies  of  73  Magazine 
here  in  Jeddah  {costs  $5.05  US 
to  mail  the  copies  to  him  each 
month).  I  would  say  you  have  a 
devoted  subscriber  indeed!! 

What  is  great  is  that  he 
shares  73  with  me  and  now  I 
want  to  be  a  subscriber- 
enclosed  is  my  subscription  for 
3  years.  Please  send  73  to  my 
home  QTH  in  the  USA. 

There  are  many  hams  here  in 


Jeddah  from  all  over  the  world, 
as  welt  as  many  from  the 
U.S.A.— all  we  can  do  is  listen 
to  all  those  beautiful  CQs  on  all 
the  ham  bands!  I'm  using  a  por- 
table Toshiba  RP-2000F  receiv- 
er covering  FM  broadcast 
through  30  MHz;  it  also  has  a 
bfo  for  SSB  and  CW.  It's  a  fine 
little  receiver  and  I  had  not  seen 
it  in  the  U.S,A,  before  leaving 
for  Arabia. 

I  hope  when  I  arrive  home  I 
wilt  have  my  first  issue  of 
73—  that  would  be  great.  The 
very  best  to  you  and  your 
organization  on  the  outstand- 
ing job  you  do  for  amateur 
radio. 

David  O.  Finnell  W5LCL 
Jeddah,  Saudi  Arabia 


COMMON  SENSE 

My  hat  is  off  to  Wayne  Green 
and  his  magazine  as  the  finest 
amateur  radio  publication  on 
the  market.  Contrary  to  Merrill 
Eidson's  comments  (hat 
Wayne  should  stop  attacking 
the  ARRL  and  stick  to  improv- 
ing 73t  I  feel  that  Wayne  is 
justified  in  his  comments  on 
the  ARRL. 

Merrill  mentioned  being  a 
solid  member  of  the  ARRL  for 
fifty  years  in  his  letter.  This  is 
indicative  of  quite  a  few 
members  of  the  organization. 
Most  are  from  the  spark-gap 
era  and  the  big  guns  running 
the  organization  operate  it  with 
this  antiquated  style. 

I  have  been  a  ham  for  a 
number  of  years  and  feel  that  a 
magazine  such  as  73  is  pro- 
gressive and  certainly  repre- 
sents the  modern  technology 
and  operating  practices  of 
amateur  radio.  The  only  value  I 
ever  received  from  QST  was 
who  made  DXCC,  WAS,  etc.  As 
for  technical  articles  of  value. 


QST  never  drd  impress  me. 

The  ARRL  certainly  needs  to 
work  more  for  the  interests  of 
all  hams  instead  of  trying  to 
promote  measures  that  will 
benefit  the  elite  group.  A  more 
down-to-earth  approach  by  the 
ARRL  wouid  restore  my  faith  in 
the  organization. 

Wayne,  keep  up  the  good 
work.  You  have  my  full  support. 
Your  common-sense  approach 
to  amateur  radio  is  needed  to 
keep  things  in  their  perspec- 
tive. 

Dick  Sullivan  K0DQG 
Des  Moines  IA 


PETTING 


Thanks  to  Paul  A.  Lille  for  his 
fine  article  on  the  Commodore 
PET  ("Look  What  Followed  Me 
Home!",  page  142,  November, 
1978).  One  of  his  "complaints" 
regarding  the  tape-handling 
system  is  the  difficulty  he  ex- 
perienced  finding  the  end  of 
program  B  on  a  tape  when  he 
wants  to  load  a  new  program, 

A.  on  the  same  tape  (he  listens 
on  an  audio  cassette  deck  for 
the  end  of  the  noise), 

I  have  a  better  suggestion: 
Ask  PET  to  VERIFY  "B*\  PET 
will  search  for  B,  find  it,  com- 
pare it  with  A  in  memory  and 
report  a  "VERIFY  ERROR."  No 
matter,  you've  found  the  end  of 

B,  which  is  what  you  need 
before  asking  PET  to  save  11A", 
PET  stops  at  the  end  of  the 
VERIFY  process. 

The  PET's  implementation  of 
the  IEEE-488  bus  makes  it  a  tru- 
ly professional  machine,  well 
beyond  the  mere  ''hobby  video 
garne,T  class. 

How  about  some  articles  on 
the  use  of  PET  as  a  Morse/RTTY 
terminal? 

Paul  Birman  WA2JPJ 
Flushing  NY 


Ham  Help 


We  would  like  to  swap  club 
newsletters  with  other  amateur 
radio  clubs.  If  interested,  con- 
tact; 

Sterling-Rock  Falls  Amateur 

Radio  Society 
c/o  Donald  Van  Sant  WA9PBS 

1104  5th  Ave. 
Rock  Falls  IL  61071 

In  the  last  few  years,  I  have 
been  looking  for  a  list  of  the  fre- 
quency bands  and  power  limi- 
tations of  amateur  stations  In 
foreign  countries.  It  is  my  opin- 
ion that  such  data  would  prove 
valuable  to  many  amateurs, 
both  foreign  and  domestic. 
Most  of  the  information  on  the 
American  amateur  bands  is 
widely  published  and  well- 
known,  but  that  of  many  foreign 


countries  is  believed  to  be  con- 
siderably restricted.  Help  in 
directing  me  to  a  source  of  this 
type  of  information  would  cer- 
tainly be  appreciated.  Thanks 
for  any  information  anyone 
may  be  able  to  provide, 

Paul  Wiegert  W8TH 

1205  East  Franklin  St. 

Centerville  OH  45459 

I  would  appreciate  {and  pay 
reasonable  expenses,  If  neces- 
sary) info  on  solid-stating  (ICs?) 
a  WWII-type  BC-221^m  frequen- 
cy meter.  If  I  build  modular,  why 
can't  I  use  it  for  CW  vfo?  All 
responses  acknowledged. 
Thanks, 

Justin  B.  Snyder  WA9MGQ 

403  North  Ave 
Lake  Bluff  IL  60044 
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Contests 


Ratiert  Bakef  WB2GFE 
15  Windsor  Dr. 
Atco   NJ  08004 

THE  WEST  AUSTRALIAN 

150TH  YEAR  CELEBRATION 

CONTEST 

The  aim  of  the  contest  is  for 
amateurs  on  all  continents  to 
contact  amateurs  in  Western 
Australia  (VK6)  on  all  bands  us- 
ing all  modes,  this  being  to  com- 
memorate the  150th  year  cele- 
bration of  the  foundation  of 
Western  Australia. 

The  contest  will  commence 
at  1600Z  on  31  December,  1978, 
and  end  at  1G00Z  on  31  Decem- 
ber, 1979. 

Ail  authorized  amateur  bands 
may  be  used  between  1.8  MHz 
and  28  MHz  using  any  of  the 
modes  appropriate  to  the 
regulations  applying  to  the  en- 
trant. Operators  are  encour- 
aged to  operate  both  phone  and 
CW. 

The  three  highest  scores 
from  each  continent  for  mixed 
and  individual  modes  will  re- 
ceive a  commemoration  cer- 
tificate. This  contest  Is  also 
open  toSWLs. 

For  VK  amateurs  and  SWLs, 
the  three  highest  scores  from 
each  state  will  be  eligible  for  a 
certificatet  while   VK6   partici- 


pants who  have  more  than  100 
out-of-state  QSOs  will  get  an 
award. 
SCORING: 

One  contact  in  each  mode  is 
allowed  in  each  band  every  day 
with  the  same  station,  for  which 
the  following  scores  and  multi- 
pliers will  applyi  CW— 5  points 
per  contact;  phone — 3  points 
per  contact;  RTTY— 6  points  per 
contact,  Multipliers:  One  point 
per  band  used,  provided  that  30 
QSOs  are  obtained  on  that 
band,  except  for  1.8  and  3.5 
MHz,  where  1  QSO  will  count- 
Final  score  =s  total  points  x 
total  multipliers. 
LOGS: 

Contest  logs  should  show 
date,  time,  call,  band,  mode, 
RST  outT  RST  in,  points  scored, 
and  include  a  running  total.  The 
log  should  bear  a  front  cover 
sheet  bearing  the  following: 
call,  address,  claimed  score, 
and  signature.  Contest  logs  are 
to  be  forwarded  to:  The  Contest 
Manager,  150th  Celebration 
Contest,  PO  Box  6250,  Hay 
Street  East,  Perth  6000,  Western 
Australia. 

NEW  HAMPSHIRE  QSO  PARTY 
2000  GMT  February  3  to 

0500  GMT  February  4 
1400  GMT  February  4  to 


Calendar 

Feb  2-11 

ARRL  Novice  Roundup 

Feb  3-5 

NH  QSO  Party 

Feb  4,  1 1 

10-10  Net  Winter  QSO  Party 

Feb  10-11 

QC W  A  QSO  Contest  -  CW 

Feb  17-19 

Two- Land  QSO  Party 

Feb  17-Mar4 

University  of  Cape  Town  Festival  Station 

Feb  24-25* 

French  Contest— Phone 

Mar  3-4 

ARRL  DX  Competition— Phone 

Mar  10-11 

QCWA  QSO  Contest— Phone 

Mar  17-1B 

ARRL  DX  Competition— CW 

Mar  24*26 

BARTG  Spring  RTTY  Contest 

Mar  31 -Apr  1 

International  10*10  Net  Canterbury  Chapter 

QSO  Party 

North  Dakota  QSO  Party 

Apr  7-8 

ARRL  Open  CD  Party— CW 

QRP  QSO  Party 

Apr  21-22 

ARRL  Open  CD  Party— Phone 

ARRL  EME  Contest 

May  19-20 

ARRL  EME  Contest 

June  9-10 

ARRL  VHF  QSO  Party 

June  23-24 

ARRL  Field  Day 

July  4 

ARRL  Straight  Key  Night 

July  14-15 

ARRL  IARU  Radiosport  Competition 

Aug  4-5 

ARRL  UHF  Contest 

Sept  8-9 

ARRL  VHF  QSO  Party 

Sept  15-16 

Scandinavian  Activity— CW 

Sept  22-23 

Scandinavian  Activity— Phone 

Oct  13-14 

ARRL  CD  Party— CW 

Oct  20-21 

ARRL  CD  Party— Phone 

Nov  3-4 

ARRL  Sweepstakes— CW 

Nov  17-18 

ARRL  Sweepstakes — Phone 

Dec  1  -2 

ARRL  160  Meter  Contest 

Dec  3-9 

ARRL  10  Meter  Contest 

*  =  described  in  last  issue. 

0200  GMT  February  5 

The  contest  is  sponsored  by 
the  Concord  Brasspounders, 
Inc.,  W10C,  to  promote  the 
Worked  New  Hampshire  Award. 
Stations  may  be  worked  once 
per  band  per  mode.  NH  stations 
may  work  each  other. 
EXCHANGE: 

NH  stations  send  RS(T)  and 
county,  others  send  RS(T)  and 
ARRL  section  or  country. 
SCORING: 

NH  stations  score  1  point  per 
QSO  times  the  number  of  ARRL 
sections  plus  countries  plus  NH 
counties,  Others  score  5  points 
per  NH  QSO  times  the  number 
of  NH  counties, 
FREQUENCIES: 

CW— 1810,  3555,  7055, 14055. 
21055,  28130;  Phone— 1820, 
3975,  7235,  14280,  21380,  28575; 
Novice— 3730,  7130,  21130, 
28130;  VHF— 50.115,  145.015, 
FM  simplex  (no  repeaters!). 
AWARDS: 

Top  scorer  in  each  NH  county 
and  top  scorer  in  each  state, 


province,  and  country  {50  points 
min.).  Additional  certificates 
available  for  confirmation  of  all 
10  NH  counties.  Send  logs, 
summary,  and  checksheets  to: 
Concord  Brasspounders,  lnc.T 
C.  Halloway,  9  Via  Tranquilly 
Concord  NH  03301.  Mailing 
deadline  is  March  12.  Include  a 
business  size  SASE  for  results 
and/or  award. 

TEN-TEN  INTERNATIONAL 

NET  WINTER  QSO  PARTY 

0000  TO  2400  GMT  on 

February  4  and 

February  11 

The  contest  is  open  to  all 
amateurs,  but  only  members 
are  eligible  for  awards.  All  con- 
tacts must  be  made  on  10 
meters.  Classes  of  operation  in- 
clude: single-op.  multi-op,  and 
QRP  (20  Watts  PEP  or  less).  A 
station  may  be  counted  only 
once;  all  logs  must  be  in  GMT. 
Stations  with  new  calls  must 
list  old  callsign.  All  QRP  sta- 
tions must  list  equipment  used. 


THE  73  MAGAZINE  10  METER  AWARDS 

The  return  of  vigorous  solar  activity  means  that  10  meters 
is  once  again  a  band  to  be  reckoned  with.  O/'  Sol's  11 -year 
cycle  of  sunspot  production  is  about  to  hit  a  peak,  with  the 
result  that  QRP  10  meter  DX  is  possible. 

Now's  the  perfect  time  to  convert  that  old  CB  rig  to  10, 
American  Crystal  Supply  makes  a  variety  of  simple  and  inex- 
pensive conversion  kits,  or  you  can  do-it-yourself  from  the  ar- 
ticles in  73.  True  appliance  operators  can  purchase  ready- 
made  rigs  from  Bristol  Electronics  or  Standard  Communica- 
tions. To  give  you  an  added  incentive,  73  is  offering  two  nifty 
Certificates  of  Achievement  for  10  meter  channelized  com- 
munications. 

For  domestic  types,  there  is  the  10-40  Award.  This  one 
should  be  pretty  easy— just  work  40  of  the  50  states.  The  DX 
Decade  Award  goes  to  DXers  who  work  10  or  more  foreign 
countries  with  a  channelized  10  meter  rig.  We  have  endorse- 
ment stickers,  too— the  whole  bit. 

To  give  everyone  an  equal  shot  at  award  #1,onfy  contacts 
made  October  1,  1978,  or  after  will  be  vaiid, 

Well,  don't  fust  sit  there.  Get  out  your  soldering  iron,  order 
some  crystals,  and  put  that  CB  rig  on  10.  This  is  going  to  be 
fun,  so  don't  miss  out! 

RULES 

1)  All  contacts  must  be  made  in  the  10  meter  amateur  band 
using  channelized  AM  equipment.  Both  converted  Citizens 
Band  equipment  and  commercially-produced  units  may  be 
used. 

2)  To  be  eligible  for  award  credit,  all  contacts  must  be 
made  October  1,  1978,  or  after. 

3)  The  1 040  Award  is  available  to  applicants  showing  proof 
of  contact  with  stations  in  at  least  40  of  the  50  United  States. 
A  special  endorsement  sticker  will  be  available  to  those 
working  all  50  states. 

4) The  DX  Decade  Award  is  available  to  applicants  showing 
proof  of  contact  with  at  least  10  foreign  countries.  Endorse- 
ment stickers  will  be  awarded  for  25,  50,  75,  and  100  coun- 
tries, 

5)  A  log  of  stations  worked,  with  the  date,  time,  and  type  of 
equipment  used  for  each  contact,  must  be  submitted  when 
applying  for  each  award  or  endorsement. 

6)  Each  application  for  an  award  or  endorsement  must  be 
accompanied  by  a  signed  statement  that  all  claimed  con- 
tacts are  valid.  No  OSL  cards  need  be  sent,  but  they  must  be 
in  the  possession  of  the  applicant, 

7)  To  cover  costs,  a  fee  of  $5.00  must  accompany  each 
application  for  the  10-40  or  OX  Decade  Award,  The  fee  for 
endorsement  stickers  will  be  $2.00  each. 

8)  All  award  applications  should  be  mailed  to:  Chuck  Stuart 
N5KC,  5115  Menefee  Drive,  Dallas  TX  75227. 
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Me#t  the  ^lipc^IS^  IP 
bmM  new  radio  for  American  Amatetffs  featuring  a 
brand  new  idea  in  flexibility:  an  outboard  VFO  for 
continuous  coverage  of  the  144-148  MHz  band. 

Alone,  the  Tenham453  is  a  24-channeI  crystal- 
controlled  (one  crystal  per  channel)  10- watt 
2-meter  KM  rig,  A  compact,  rugged  radio  built  in 
the  solid-state-of-the-art  design  tradition  of  Fujitsu 
Ten,  one  of  the  world's  most  famous  names  in  elec- 
tronics for  the  past  40  years. 

The  Tenham-153  comes  complete 
with  146. 94  MHz  crystals  in  place. 
Controls  include  a  simplex/repeater 
(±600  kHz  splits)  switch,  plus  a  handy 
priority  channel  switch  right  on  the 
MIC  for  instant  access.  A  built-in 
regulator  compensates  for  DC  voltage 
variations.  A  high/low  power  switch 
makes  long-range  simplex  or  close- 


Kange  repeater  operation  convenient. 

Add  the  optional  VF0832B  outboard  variable 
frequency  oscillator  and  get  complete  coverage 
the  144-148  MHz  band  A  large  LED  readout  tells 
you  exactly  the  frequency  you  dial  up.  If  s  the  ulti- 
mate in  flexibility.  What's  more,  the  VFQ832B  acts 
as  a  handy  frequency  counter  when  you're  netting 
crystals  in  the  Tenham-153.  A  range  check  circuit  pre- 
vents out-of-band  operation.  The  oscil- 
lator disables  itself  and  a  warning  light 
flashes  on  the  front  panel.  There's  even 
an  RIT  and  fine  tuning  knob.  Plus  a  built- 
in  tuning  meter  for  accurate  tuning  like 
youVe  never  experienced  before* 

See  the  exciting  Fujitsu  Ten  line-up 
of  quality  Amateur  gear  at  your  dealer's 
today.  Or  write  us  direct  for  complete 
information. 


FUJITSU  TEN  CORP.  OF  AMERICA 

1135  EasfcJaWS  St..  Carson.  GA  90746.  Phone;  (213)  537-8930 


*-F12 
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Stations  can  credit  any  chapter 
with  their  score  as  long  as  they 
hold   a   certificate   from   that 


chapter. 
EXCHANGE: 
Call,  10X  number,  ARRL  sec- 


Results 

RESULTS  OF  WASHINGTON  STATE  QSO  PARTY  FOR  1978 

Sponsored  by  Boeing  Employees' 

Amateur  Radio  Society  (BEARS) 

TOP  SCORES,  OUT-OF-STATE: 

State 

Call 

QSOs 

Mult. 

Total 

Alabama 

K4ZGB 

85 

23 

3910 

Arizona 

W7RIR 

35 

17 

1190 

California 

N6PE 

104 

30 

6240 

Colorado 

K8MT 

62 

28 

3472 

Connecticut 

W1VH 

50 

19 

1900 

Delaware 

N3AHA 

2 

2 

8 

Florida 

K4DDB 

68 

19 

2584 

Georgia 

N4NX 

98 

31 

6076 

Idaho 

K7TAK 

29 

12 

696 

Illinois 

K9BG 

103 

27 

5562 

Indiana 

WB9BAI 

70 

18 

2520 

Iowa 

WBOUIT 

24 

9 

432 

Kansas 

K0FPC 

22 

9 

396 

Kentucky 

WA4QMO 

28 

14 

784 

Louisiana 

W5WG 

116 

30 

6960 

Maine 

W1DLC 

46 

13 

1196 

Maryland 

W3PYZ 

38 

17 

1292 

Massachusetts 

W1AOE 

39 

20 

1560 

Michigan 

WA8VJE 

44 

12 

1056 

Minnesota 

WBOLNO 

39 

14 

1092 

Missouri 

KORWL 

15 

10 

300 

Nevada 

W7HI 

32 

14 

896 

New  Jersey 

WB2VFT 

92 

20 

3680 

New  York 

W2NRD 

33 

14 

924 

North  Carolina 

N4GF 

9 

6 

108 

Ohio 

AD0J 

41 

14 

1148 

Oregon 

K7DRD 

5 

4 

40 

Pennsylvania 

WA3JXW 

26 

11 

572 

Rhode  Island 

WB1DET 

20 

10 

400 

South  Carolina 

K4BZD 

37 

12 

888 

South  Dakota 

WA0BZD 

42 

14 

1176 

Tennessee 

WA4CMS 

27 

12 

648 

Texas 

W5VGX 

44 

15 

1320 

Utah 

W7LN 

13 

9 

234 

Virginia 

W4KMS 

33 

11 

726 

Wisconsin 

K9GTQ 

41 

18 

1476 

Ontario,  Can. 

VE3KK 

52 

20 

2080 

Nova  Scotia,  Can. 

VE1BNN 

5 

4 

40 

Brazil 

PY1  BAR 

16 

9 

286 

Japan 

JR1NRP 

18 

8 

288 

Sweden 

SM3BCZ 

15 

10 

300 

TOP  SCORES,  WASHINGTON  STATE 

'■ 

County 

Call 

QSOs  Mult- 

Total 

Adams 

W7GHT/M7 

10 

9 

180 

Asotin 

W7GHT/M7 

19 

12 

456 

Chelan 

N7RC 

109 

30 

6540 

Clark 

N7ZZ 

2090 

114 

476,520 

Columbia 

W7GHT/M7 

18 

12 

432 

Cowlitz 

WA7PMW 

466 

62 

57,784 

Douglas 

W7GHT/1YI7 

28 

13 

728 

Ferry 

W7GHT/M7 

20 

10 

400 

Franklin 

W7GHT/M7 

25 

17 

850 

Garfield 

W7GHT/M7 

25 

16 

800 

Grant 

W7WMO 

393 

53 

41,658 

Island 

W7UMX 

1053 

90 

189,540 

King 

K7GR 

403 

55 

44,330 

Kitsap 

WA7UWE 

620 

56 

69.440 

Lincoln 

W7GHT/M7 

33 

19 

684 

Okanogan 

W7GHT/M7 

14 

11 

308 

Pend  Oriel le 

W7GHT/M7 

18 

20 

360 

Skagit 

WA7GVM 

749 

76 

1 1 3,848 

Snohomish 

K7II 

125 

36 

9000 

Spokane 

W7GHT/M7 

29 

16 

920 

Stevens 

W7GHT/M7 

38 

21 

1596 

Thurston 

N7RV 

190 

45 

17,100 

Wahkiakum 

WB70VA 

46 

19 

1738 

Whatcom 

WA7YCZ 

1430 

71 

203,060 

Whitman 

W7GHT/M7 

19 

13 

494 

tion,  and  name. 
SCORING: 

Continental  USA  contacts 
are  1  point,  2  points  if  10X 
member.  DX  (outside  continen- 
tal USA)  are  2  points  or  3  points 
if  10X  member.  QRP  contacts 
are  2  points  or  4  points  if  10X 
member. 
ENTRIES: 

Members  only  send  logs  to 
Robert  a  Mugherini  WA1AKS, 
PO  Box  169,  Randolph  MA 
02368.  Logs  must  be  received 
no  later  than  March  11.  Results 
will  be  published  in  the  10-10 
Net  spring  bulletin. 
AWARDS: 

For  each  class,  1st  place  cer- 
tificate to  each  US  district,  KL7f 
KH6,  and  other  US  Pacific 
Islands;  each  VE  district,  Cen- 
tral America,  and  Caribbean; 
So.  America;  Europe;  Africa; 
and  So*  Atlantic,  Asia, 
Australia,  New  Zealand,  and 
So.  Pacific. 

QCWA  MEMBERSHIP 

QSO  CONTEST 

CW: 

0001  GMT  Saturday, 

February  10  to 

2400  GMT  Sunday, 

February  11 

Phone: 

0001  GMT  Saturday, 

March  10  to 

2400  GMT,  Sunday, 

March  11 

Historically,  the  QCWA 
membership  contest  has  been 
held  on  a  single  weekend  for 
both  modes  of  operation.  For 
greater  participation  in  1979, 
the  contest  will  be  held  on  two 
weekends  separated  by  one 
month.  For  additional  interest 
and  point-scoring  purposes, 
three  global  areas  have  been 
established.  Frequencies,  con- 
firmation texts,  and  related  con- 
test rules  and  guidelines  are 
available  in  the  QCWA  News, 

TWO-LAND  GSO  PARTY 

2100  GMT  Saturday, 

February  17  to 
0700  GMT  Sunday, 

February  18 
1300  GMT  Sunday, 

February  18  to 

0300  GMT  Monday, 

February  19 

This  is  a  new  contest  orga- 
nized by  the  South  Jersey  Con- 
test Coalition.  There  is  no 
operating  time  limit  within  the 
contest  periods,  but  there  is  a 
mandatory  64iour  rest  period 
from  0700  to  1300  on  Sunday, 
The  same  station  may  be 
worked  once  per  band  and 
mode,  and  mobiles  and  por- 
tables may  be  worked  each  time 
they  change  counties.  The 
states  of  New  Jersey  and  New 
York,  with  S3  counties,  wiU  try  to 
work  the  world  and  vice  versa! 
EXCHANGE: 

RS(T)T  county,  and  state  for 
Two-Land  stations.  RS(T)  &nti 
state,  province,  or  country  for 


others. 
FREQUENCIES: 

CW  — 1805,  3560,  7060,  21060, 
28060;  SSB— 1815,  3900,  7230, 
14280;  21355,  28600;  Novice— 
3725,7125,21125,28125. 
SCORING: 

Each  QSO  counts  2  points. 
For  Two-Land  stations,  the 
multiplier  is  the  number  of 
states,  provinces,  and  DX  coun- 
tries (by  DXCC)  plus  the  number 
of  Two-Land  counties.  For  ail 
others,  the  multiplier  is  only  the 
number  of  Two-Land  counties 
(83  max.). 
AWARDS: 

Certificates  to  the  top  scor- 
ing station  in  each  Two-Land 
county,  each  state,  province, 
and  DX  country.  Second-  and 
third-place  awards  will  be 
issued  where  justified.  Awards 
also  for  top  mobile,  portable, 
multi-operator,  Novice,  and 
club, 
ENTRIES: 

Logs  with  over  200  QSOs 
shou Id  include  a  dupe  sheet.  In- 
dicate each  new  multiplier  as 
worked.  Also,  include  a  sum- 
mary sheet  and  usual  declara- 
tion. For  results,  include  a  large 
SASE:  DX  stations  include  a 
large  SAE.  Send  entries  to: 
South  Jersey  Contest  Coali- 
tion, c/o  AB2E,  Darrell  NeronT 
322  S.  Cummings  Avenue, 
Glassboro  NJ  08028. 

THE  UNIVERSITY  OF 

CAPE  TOWN  FESTIVAL  AND 

AWARD,  1979 

To  commemorate  the  150th 
anniversary  of  the  University  of 
CapeTown^CapeTown,  Repub- 
lic of  South  Africa,  the  Cape 
Town  branch  of  the  SARL  will 
operate  a  special  festival  sta- 
tion with  call  ZS1UCT  (ZS1- 
L/niversity  of  Cape  Town)  and 
issue  an  award. 

The  University  of  Cape  Town 
Festival  Station  will  operate 
Saturday,  February  17t  to  Sun- 
day, March  4,  1979,  Saturdays 
and  Sundays  0600  to  2000  GMT, 
and  weekdays  0700  GMT  to 
1000  GMT,  1500  GMT  to  2000 
GMT. 
FREQUENCIES: 

Use  for  calling.  Actual  fre- 
quency will  depend  on  QRM,  40 
meters— 7.050  MHz.  20  meters 
—14.210  MHz,  15  meters— 
21.200  MHz.  10  meters— 28.580 
MHz.  2  meters— 145.500  MHz. 
TRANSMISSION  MODES: 

SSB,  CW,  RTTY,  and  FM. 

SARL  Bureau,  P.O,  Box  3037, 
Cape  Town  8000,  Republic  of 
South  Africa. 
RULES  AND  AWARDS: 

The  award  is  open  to  all 
licensed  amateurs  and  short- 
wave listeners  (SWLs).  DX  sta- 
tions and  SWLs  must  log 
ZS1UCT  plus  two  (2)  other  ZS1 
stations  (ZS1  contacts  to  be 
logged  between  February  15 
and  March  15,  1979).  ZS  and  ZR 
stations   log   ZS1UCT   plus   5 

Continued  on  page  172 
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This  NEW  MFJ  Versa  Tuner  I . . . 

has  SWR  and  dual  range  wattmeter,  antenna  switch,  efficient  airwound 
inductor,  built  in  balun.  Up  to  300  watts  RF  output.  Matches  everything 
from  1.8  thru  30  MHz:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balanced  lines,  coax  lines. 


MFJ  LOWER  PRICES! 


NEW,  IMPROVED  MFJ  941B  HAS  .  .  . 

•  More  inductance  for  wider  matching  range 

•  More  flexible  antenna  switch 

•  More  sensitive  meter  for  SWR  measure- 
ments down  to  5  watts  output 


NEW  LOWER  TRICE 


95 


Transmitter  matching 

capacitor.     208    pf. 
1000  volt  spacing, 


Sets  power  range, 

300  and  30  watts. 
Pull  for  SWR. 


Meter  reads  SWR 

and   RF  watts  in 
2  ranges. 


Efficient  airwound  induc- 
tor gives  more  watts  out 
and  less  losses. 


Antenna  matching 

capacitor.  208  pf. 
1000  volt  spacing. 


Only  MFJ  gives  you  this  MFJ941B  Versa 
Tuner  II  with  air  these  features  at  this  price; 

A  SWR  and  dual  range  wattmeter  (300  and 
30  watts  full  scale)  lets  you  measure  RF 
power  output  tor  simplified  tuning, 

An  antenna  switch  lets  you  select  2  coax 
lines  direct  Of  thru  tuner,  random  wire/balanced 
line,  and  Tuner  bypass  for  dummy  load. 

A  new  efficient  airwound  inductor  (12  po- 
sitions) gives  you  less  losses  than  a  tapped 
toroid  tor  more  watts  out. 

A  1:4  balun  for  balanced  fines.  1000  volt 
capacitor  spacing.  Mounting  brackets  for  mo- 
bile installations  (not  shown). 

With  the  NEW  MFJ  Versa  Tuner  II  you  can 
run  your  full  transceiver  power  output  -  up  to 
300  watts  RF  power  output  -  and  match  your 


■  ••<i 


ANTENNA  SWITCH  lets  you  select  2 
coax  lines  direct  or  thru  tuner,  wire/ba- 
lanced line,  dummy  load. 


transmitter  to  any  feedline  from  160  thru  10 
Meters  whether  you  have  coax  cable,  balanced 
line,  or  random  wire. 

Yuu  can  tune  out  the  SWR  on  your  dipole, 
inverted  vee,  random  wire,  vertical,  mobile 
whip,  be  am ,  quad,  or  whatever  you  have. 

You  can  even  operate  ail  bands  with  just 


one  existing  antenna,  No  need  to  put  up  sepa- 
rate antennas  for  each  band. 

Increase  the  usable  bandwidth  of  your  mo- 
bile whip  by  tuning  gut  the  SWR  from  inside 
your  car.  Works  great  with  all  solid  state  rigs 
(like  the  Atlas)  and  with  all  tube  type  rigs. 

It  travels  well,  too.  Its  ultra  compact  size 
9x2x6  inches  fits  easily  in  a  small  corner  of 
your  suitcase. 

This  beautiful  tittle  tuner  is  housed  in  a 
deluxe  eggshell  white  Ten-Tec  enclosure  with 
walnut  grain  sides. 

SO  239  coax  connectors  are  provided  for 
transmitter  input  and  coax  fed  antennas. 
Quality  five  way  binding  posts  are  used  for 
the  balanced  line  inputs  (2),  random  wire  input 
(1)p  and  ground  (1), 


NEW  300  WATT  MFJ  VERSA  TUNER  ll'S:  SELECT  FEATURES  YOU  NEED 


NEW  MFJ-945  HAS  SWR  AND  DUAL  RANGE 
WATTMETER.         NEW  LOWER  PRICE 

$699i 


*3$l 


-L-vUKJJ 


Same  ii  MFJ  94 IB  but  leu  ft  position  antenna  twlichr 


NEW   MFJ-944    HAS   6   POSITION   ANTENNA 
SWITCH  ON  FRONT  PANEL. 

sen  95  JVEW  LOWER  PRIC*: 


69 


Same  at  MFJ  9416  but  leu  SWHMattmeler 


NEW  MFJ  943  MATCHES  ALMOST  ANYTHING 

FROM  1.8  THRU  30  MHz. 

*  _  «*  n  c  ^  NEW  LOWER  PR  ICE 


59 


1      iSjN 


Same  as  MFJ-941R,  leu 

SWR/Wartmeter  antenna  switch,  mounting  brack*!.  7x2*6  In. 


ULTRA  COMPACT  200  WATT  VERSA  TUNERS  FOR  ALL  YOUR  NEEDS. 


MFJ-901  VERSA  TUNER  MATCHES  ANYTHING, 
1.B  THRU  30  MHz.  NKW  LOWER  PRICE 

*dQ99££*3|  a   m  *  B 

*i3  wm  o  tj  o  i 

Efficient  1 2  flotation  air  Intiuciot  l^ ,-____J 

lor  more  want  out,  Ma  tenet  dlpuies,  veei,  random  mint, 
verticals,  mobile  whips,  beams,  balanced  tines,  coax.  2BD 
waits  ftf,  1:4  balun,  5x2x6  in. 


MFJ  900    ECONO    TUNER    MATCHES    COAX 
LINES/RANDOM  WIRES.  NEW  LOWER  PRICE 

$3995 


tsfr-i 


~*7 


Same  as  MFJ-901  taul  less  balun  for  balanced  lints.  Tunes 
coax  lines  and  random  lines. 


MFJ- 16010  RANDOM  WIRE  TUNER  FOR  LONG 
WIRES,  (NEW  LOWER  PRICE. 


$ 


29 


95 


sup 


■ 


1.8  thru  30  MHz.  Up  to  2DD  i  >-^ 
watls  RF  output.  Matches  nigh  and  low  impedances  12  posi- 
tion inductor.  50-239  connectors,  2x3x4  inches.  Matches  26 
to  200  ohms  at  1.8  MHz.  Does  not  tune  coax  lines. 


For  Orders 


*^M52 


Call  toll-free  800 


Order  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  Information,  order/repair  status,  In  Mississippi,  outside  continental  USA,  call  601-323-5869. 

Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

Mi   J    ENTERPRISES)    INGb  Mississippi  state,  Mississippi  39762 


p^  R&ad&r  Service — see  page  21 1 
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Kly">IJX    Dl'/TN/^ll    I/-V+C 


Five-Chip  Auto  IDer 


in  case  you  forget 


You  don't  have  to  speak  TV  to  use  this  one- 


Richard  Bartholomew 
Box  300  Butler  Terrace 
FreeiandPA  18224 


Having  seen  several  ar- 
ticles   pertaining    to 
automatic  code  identifica- 


tion, all  using  diode 
matrices  or  one-shots,  I 
thought  Td  share  a  circuit  I 
developed  for  TV  transla- 
tors requiring  much  the 
same  thing.  This  particular 
circuit  uses  only  five  ICsP 
three  TTLs  (cheap),  one 
5-volt   regulator,    and   one 


256-bit  ROM  (read  only 
memory).  There  are  also 
four  transistors  performing 
housekeeping  chores  such 
as  inversion  and  pulse 
generation. 

Referring  to  Fig.  1,  the 
circuit  operation  can  be  ex- 
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plained  as  follows:  IC1,  an 
LM556  dual  timer  uses 
half  of  its  internal  circuitry 
to  provide  a  30-minute 
timer.  The  output  of  this 
timer  is  normally  high. 
After  timing-out,  it  goes 
low  which  turns  off  Q1  and 
forces  the  reset  pin  on  the 
second  half  of  the  timer  to 
go  high.  This  enables  the 
astable  oscillator,  and  a 
clock  stream,  at  about  8 
Hz,  toggles  IC2,  a  dual  4-bit 
binary  counter.  This  count- 
er performs  two  functions. 
First,  it  addresses  IC4,  an 
8-1  ine-to-1  -line  multiplexer, 
which  causes  IC4  to  selec- 
tively scan  its  inputs  for  a 
signal.  Going  back  to  IC2 
nowF  it  also  addresses  IC3, 
a  32  word,  8  bit/word  ROM. 
The  output  of  the  first 
counter  also  drives  the 
clock  input  of  the  second 
counter  at  a  speed  8  times 
slower  than  the  first  half. 
This  causes  the  multiplexer 
to  scan  each  of  its  8  inputs 
before  the  ROM  address 
changes  once. 

The  ROM  is  pro- 
grammed as  shown  in 
Table  1.  I  always  allow  the 
first  three  bits  at  address 
00000  to  be  0.  This  allows 
for  any  clearing  operations 


used  the  letters  "DE 
W79QY7"!  allowed  3  con- 
secutive 1s  for  a  dash  and 
one  1  for  a  dot.  Spacing 
between  letters  is  three  Os 
and  spacing  between 
words  is  seven  Os.  The  table 
is  read  from  address  00000, 
A  through  H,  then  address 
00001,  A  through  H,  and 
continuing  down  through 
binary  address  01111.  As 
can  be  seen,  the  ROM  out- 
puts 8  bits  at  a  time  to  the  8 
inputs  of  the  multiplexer. 
This  is  the  reason  for  run- 
ning the  multiplexer  8 
times  faster  than  the  ROM, 
As  each  8  bits  appear  on 
the  inputs  to  the  multiplex- 
er the  inputs  are  scanned 
and  converted  to  serial 
data  at  the  Y  output. 

At  the  completion  of 
binary  count  16,  the 
negative-going  edge  on  the 
2D  output  of  IC2  turns  off 
Q2  for  a  period  of  about 
100  ms.  This  causes  its  cot- 
lector  to  go  high.  This  high 
voltage  on  the  base  of  Q3 


forces  it  into  heavy  satura- 
tion, discharging  the  time- 
out capacitor  at  TRIG  2  on 
IC1.  This  causes  the  timer 
to  reset  to  zero  and  start 
timing  out  30  minutes, 
when  the  sequence  will 
repeat.  Q4  was  added  to 
allow  remote  triggering  of 
the  timer,  This  is  ac- 
complished by  either  a 
logic  1  at  the  remote  ac- 
tivation input  or  tying  this 
point  to  +5  volts. 

IC5  is  simply  a  5-volt 
regulator  which  takes  any- 
where from  7  to  35  volts  in- 
put and  converts  it  to  5 
volts  for  the  rest  of  the 
circuity. 

This  circuit  can  be  pro- 
grammed to  provide  two 
separate  128-bit  messages, 
selectable  at  the  flip  of  a 
switch.  Input  E  on  IC3, 
which  is  shown  open  on  the 
schematic,  can  be  tied  to 
an  SPOT  switch  which  has 
one  side  grounded  and  the 
other  tied  to  +5  volts. 
When  switched  to  ground, 


the   address   to   the   ROM 

will  start  with  00000  and 
when  switched  to  +5 
volts,  it  will  start  with 
10000 

Being  a  computer  freak 
and  not  a  ham,  I  am  not 
sure  if  this  circuit  will  be  an 
aid  to  anyone,  but  if  so,  I 


would  like  to  hear  from 
you  regarding  your  uses 
and  any  changes  you  might 
have  made.  (For  amateur 
use,  the  30-minute  timer  se- 
quence would  have  to  be 
shortened  to  10  minutes. 
The  sample  call  sounds 
like  a  rare  one— Ed)  ■ 


Desired  output  of  ROM 


BCD  count 

to  ROM 

A 

B 

c 

D 

E 

F 

G 

H 

0  0  0  0  0 

0 

0 

0 

1 

1 

1 

0 

a 

0  0  0  0  1 

0 

1 

0 

1 

0 

0 

0 

0  0  0  10 

0 

0 

0 

0 

0 

0 

0 

0  0  0  11 

0 

1 

1 

1 

0 

1 

1 

0  0  10  0 

0 

0 

0 

1 

1 

1 

0 

0  0  10  1 

1 

1 

0 

1 

0 

1 

0 

0  0  110 

1 

1 

0 

1 

1 

1 

0 

0  0  111 

1 

1 

0 

1 

0 

0 

0 

0  10  0  0 

1 

1 

0 

1 

1 

1 

0 

0  10  0  1 

0 

1 

1 

1 

0 

0 

0 

0  10  10 

1 

1 

0 

1 

0 

1 

f 

0  10  11 

0 

1 

1 

1 

0 

0 

0 

1 

0  110  0 

1 

1 

0 

1 

1 

1 

0 

1 

0  110  1 

0 

1 

0 

1 

0 

0 

Q 

0 

0  1110 

0 

0 

0 

0 

0 

0 

0 

0 

0  1111 

0 

0 

0 

0 

0 

0 

0 

0 

10  0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

Table  1.  ROM  programming  sample.  Sample  indicated  is 
W79QY7. 


The  Vacationer 


B&W's  portable  antenna 


Steve  Schwartz  WA2ALT 
2770  West  5  St.  Apt  ISA 
Brooklyn  NY  U 224 


If  you  travel  a  lot  or  live 
in  an  apartment,  there's 
a  great  little  antenna  for 
the  low  bands,  B&W  makes 
a  low-band  antenna  cover- 
ing 2-40  meters  and  it  vir- 
tually takes  up  no  space 
The  antenna  is  about  AVi 
feet  long.  When  the  anten- 
na is  disassembled,  it  can 
fit  in  a  small  suitcase  with 


all  your  clothes.  This  an- 
tenna is  the  Vacationer™. 

The  antenna  comes  with 
four  coils  and  a  shorting 
bar  for  6  and  2  meters.  The 
Vacationer  also  comes 
with  coax,  counterpoise, 
and  all  mounting  hard- 
ware. 

Changing  coils  is  a 
breeze.  To  change  a  coil, 
all  you  have  to  do  is  loosen 
two  screws  and  the  coil 
slides  right  off  Tuning  the 
antenna  is  just  as  easy.  The 
whip  itself  does  not  have  to 
ever  be  touched  (except  on 


2  meters).  Tuning  is  done 
by  adjusting  the  length  of 
the  counterpoise.  The 
counterpoise  can  hang  out 
the  window  or  lie  along  the 
floor  in  the  room. 

There's  nothing  else  to 
buy  for  the  antenna.  The 
antenna  mounts  on  the 
window  via  a  vise-type 
mechanism.  It's  also  great 
for  you  apartment-dwellers 
who  can't  put  up  antennas. 

The  only  "tool"  needed 
for  assembly  and  disassem- 
bly is  a  flat  screwdriver. 

The  Vacationer  antenna 


can  be  ordered  from  any 
store  which  stocks  B&W 
parts.  The  number  of  the 
antenna  is  the  Model 
370-10.  The  antenna  lists 
for  approximately  $32,50, 

There  is  a  previous 
model,  number  370,  which 
is  less  in  price  and  does  not 
include  40  meters,  If  you 
would  like  the  specifica- 
tions, write  to  Barker  and 
Willamson,  Inc.,  10  Canal 
St.,  Bristol  PA  19007. 

It's  a  great  little  antenna 
and  the  swr  is  adjustable  to 
1  1:1    ■ 
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Tone  Decoder  Improvements 

—  another  step  toward  perfection 


With  a  signal  conditioner  and  valid-digit  recognizer,  you  can't  go  wrong. 


Rick  Swenton  WA 1LMV 
19  Allen  Street 
Bristol  CT  06010 
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F/g.  7.  Decoding  system  schematic. 


The  Signeties  NE567  is 
my  favorite  toy.  I'll 
never  give  it  up.  After 
working  on  several  old 
telephone  company  de- 
coders, I  realized  that  they 
definitely  leave  something 
to  be  desired  — especially 
if  you  were  to  attempt  to 
build  one  from  scratch! 
Also,  after  experiencing 
several  commercial- 
quality  state-of-the-art 
DTMF  decoders,  I  realized 
that  while  they  are  terrific 
decoders,  their  price  is  out 
of  sight.  That  leaves  the 
NE567. 

Mr,  Everhart*  described 
the  limitations  of  the  567  in 
a  very  thorough  presenta- 
tion. However,  its  limita- 
tions can  be  worked 
around  to  yield  a  high 
quality,  superior  perform- 
ing decoder.  The  567  can- 
not stand  alone  without 
conditioning  its  output. 
The  circuitry  presented 
here  is  a  sophisticated 
signal  conditioner  and 
valid-digit  recognizer.  It  is 
an  improved  alternative  to 
separate  delay  networks 
on  the  outputs  of  all  eight 


*j.  H.  Everhart  WA3VXH,  "To- 
ward a  More  Perfect  Touchtone 
Decoder/'  73  Magazine, 
November,  1976,  pagas  178- 
181. 


567s.   (See   Fig,   7  in   refer- 
enced article.) 

The  block  diagram  of 
this  system  is  in  Fig.  2.  It 
consists  of  two  bandpass 
filters,  one  for  the  low- 
group  tones,  and  one  for 
the  high-group  tones,  two 
Mm  iters,  eight  frequency 
decoders,  a  valid-digit 
recognizer/signal  condi- 
tioner, and  an  eight-to- 
sixteen-line  decoder.  To 
build  your  decoder,  see 
Everhart's  article  for  infor- 
mation on  building  the 
bandpass  fitters,  limiters, 
and  567  decoders.  The  out- 
puts  of  the  eight  567 
decoders  are  then  fed  into 
the  valid-digit  recognizer, 
Fig.  1.  The  valid-digit 
recognizer  consists  of  U1 
and  U2  (7486  exclusive  OR 
gates),  U3  (7400  quad  two- 
input  NAND  gate),  U5 
{7414  hex  inverter),  and  U4 
(74123  rnonostable  multi- 
vibrator). 

The  function  of  U1  and 
U2  is  to  determine  if  the 
567  decoders  are  sending 
only  one  low-tone  signal 
and  only  one  high-tone 
signal.  The  outputs  of  U1 
and  U2  are  ANDed  to- 
gether by  U3  so  that  the 
output  of  U3  (pin  3)  goes 
low  only  when  the  follow- 
ing conditions  are  met:  You 
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must  have  only  one  low 
tone  and  only  one  high 
tone. 

The  next  section  of  the 
valid-digit  recognizer  is  the 
delay  circuit  consisting  of 
U3,  U4,  and  US.  R1  and  CI 
determine  the  time  delay. 
The  output  of  the  valid- 
digit  recognizer  circuitry  is 
U3,  pin  3  Pin  3  of  U3  goes 
low  only  when  one  low 
tone  AND  only  one  high 
tone  are  present  and  they 
must  remain  uninterrupted 
for  the  time  duration  set  by 
R1  and  CI.  Optimum  set- 
ting of  R1  is  from  0.25  to 
0,5  seconds  This  setting 
may  vary  for  your  par- 
ticular setup.  As  a  rule  of 
thumb,  set  R1  to  be  fast 
enough  for  your  signaling 
requirements,  but  slow 
enough  to  reject  erratic 
pulsing  Remember  that  a 
condition  could  exist 
where  a  certain  voice  may 
be  decoded  as  two  tones 
which  happen  to  be  two 
touchtone™  frequencies. 


This  would  meet  the  re- 
quirements of  only  one  low 
and  only  one  high  tone,  but 
would  not  be  decoded  if  R1 
were  set  correctly. 

Next,  we  use  the  output 
of  the  valid-digit  recog- 
nizer to  gate  the  outputs  of 
the  567s  into  the  eight-to- 
sixteen-line  decoder.  U5 
and  U6  are  7414  Schmitt 
triggers  They  will  further 
condition  the  outputs  of 
the  567s  and  shape  the  out- 
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FILTER 


put  waveform.  U7  and  U8 
(7400  NAND  gates)  provide 
the  gating  of  the  567s  to 
the  sixteen-line  decoder. 
Thus,  no  tone  decoding 
can  take  place  without 
valid-digit  recognition 
because  the  outputs  of  the 
567s  are  not  being  applied 
to  the  sixteen-line  decoder 
unless  valid-digit  recogni- 
tion has  occurred.  The  out- 
puts of  the  sixteen-line 
decoder,  U9-U12  (7402s), 
are  normally   low  and  go 


high   when    the   digit    is 
decoded. 

The  system  described 
here  is  in  use  at  three 
repeaters  in  the  Hartford 
CT  area  (WR1ABM:  28/88 
and  442,85-447.85  and 
WR1AFU:  .75/15)  as 
autopatch  and  control 
decoders  and  are  working 
well  without  any  problems. 
With  a  0.5-second  response 
time,  there  has  never  been 
a  false  activation  of  any 
function. 
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Fig.  2*  Block  diagram  of  decoding  system, 


POWERFUL  KEN  PRO  ROTATORS 


KR-600 


-SWISS  QUAD 


VHF  SERIES 


Multt  Bond  Beam  Super  DX  Ser ie* 


SO  22     TWO  METER  DUAL  QUAD 

ANTENNA  GAIN  AND  FRONT  TO  BACK  RATIO  ARE  WILL    IM 
PROVED  WHEN  TWO  ELEMENTS  ARE  DRIVEN  AT  ONE  TIME 
WITH  PHASE  DIFFERENCE  COMPAREO  TO  A  SINGLE  DRIVEN 
ELEMENT  SUCH  ASA  CONVENTIONAL  QUAD  OR  VAGI      THE 
SQ?2  PROVIDES  THE  OWNER  WITH  SUCH  FEATURES    SIMPLE 
ASSEMBLY  AND  LIGHT  WEIGHT 


THE  3F3SDX  BEAM  IS  FOR  USE  IN  THE 
10.  15  AND  20  METER  AMATEUR  SANDS 
THIS  IS  A  HIGH  PERFORMANCE    BEAM 
THAT  MAKES  USE  OF  A  COMBINATION 
OF  PARALLEL  FEEDr  FULL  SIZE    INDI 
VI DUAL  DRIVEN  ELEMENTS  FOR  EACH 
BAND      ALONG  WITH  THE  USE  OF  Hl-Q 
PAHASITIC  TRAPPED  ELEMENTS    HIGH 
H5WER  RATING  3KW  AND  EXCELLENT 
VSWR  ON  EACH  BAND 

WRITE  OR  CALL  FOR  PRICES  AND 
INFORMATION 


DEALER  INQUIRIES  WELCOME 


ALL  ANTENNAS  IN  STOCK 
FOB  OKLAHOMA  CITY,  OK  LA 


3F3SOX  MULT1  BAND  FIVE  ELEMENT  BEAM 

BRQQIE  ELECTRONICS  COMPANY 

253  7  Edfltwood  Drift 
Moot*.  Oklahoma  73160  ^  B42 

405  794  040  S 


iS*  Reader  Service—  see  page  21 1 
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Udimer  S,  Nagumey  WA1KIP>  WA3EEC 
Department  of  Physics 
Brown  University 
Providence  RI  02912 


The  All-Wrong  Power  Supply 


works  in  spite  of  itself 


Power  to  the  junk  box!  — and  from  it. 


Usually  when  one 
builds  a  power  sup- 
ply, one  takes  a  currently 
vogue  circuit  and  uses  it 
verbatim.  For  solid-state 
rig  advocates,  the  present 
norm  is  using  a  trans- 
former, a  diode-bridge  rec- 
tifier, and  a  series  pass 
transistor.  While  I  have  no 
qualms  about  this  circuit  I 
know  many  hams  who 
spend  time  and  money 
looking  for  the  "proper" 
parts  when,  in  reality,  they 
can  use  junk  box  parts  in  an 
equivalent  circuit 

The  circuit  in  Fig.  1  is  the 
power  supply  I  have  been 
using  for  my  Icom  IC-230. 
It  delivers  about  3.5  Amps 
at  1 2  volts.  When  one  looks 
at  the  schematic,  however, 
the  circuit  looks  wrong. 
First,  the  transformer  volt- 
age is  too  high  and  every- 
one knows  there  are  four 
diodes  in  every  power  sup- 
ply worth  mentioning.  How 
can  it  work? 

First,  consider  the  trans- 
former, rectifier,  and  filter 
capacitor  combination. 
The  output  voltage  with 
transformer  secondary 
voltage  Vt,  load  current  l|, 
and  capacitor  C  connected 
in  a  half-wave  circuits   is: 


Vout  =  14Vt  -  l|/120C 
The  ac  ripple  on  this 
voltage  will  be:  Vrjpp[e  = 
lOut/210C  Inserting  our 
values  we  find  the  follow* 
ing:  Vout  =  1.4(28V)  -  4 
Amps/(120  X  4  X  10~3 
Farad)  =   30.87  volts  and 

Vripnle  =  4/(210  X  4  X 
10-3)  =  476  volts.  Thus, 
the  output  is  a  dc  level  of 
30.87  volts  with  a  4.76  volt 
ac  voltage  impressed  upon 
top  of  it.  Therefore,  we 
have  a  varying  voltage 
from  26  to  36  volts  at  the 
input  to  the  regulator 

We  have  just  shown  why 
we  are  using  a  higher  volt- 
age transformer  with  a 
half-wave  rectifier.  The 
transformer  chosen  was  a 
surplus  one  with  a  28  V,  4  A 
secondary,  bought  for 
$1.00.  This  is  in  contrast  to 
the  18- volt  types  usually 
chosen  for  a  similar  supply, 
then  operated  with  a 
bridge  rectifier. 

Practically,  what  these 
equations  show  is  that  if 
our  regulator  can  follow  an 
input  voltage  from  roughly 
25  to  36  volts,  we  can  use 
this  circuit  to  make  a 
regulated  power  supply  at 
a  variety  of  voltages. 
Before  slapping  a  three- 
terminal  regulator  on  the 


output  and  going  to  look 
for  a  "cold  807,"  one  must 
do  a  little  more  designing. 
Returning  to  the  voltage 
output  equation,  we  note 
that  at  zero  current  our 
voltage  across  the  filter 
capacitor  is  1.4  x  28  or 
39.2  volts.  This  value  is  the 
maximum  voltage  across 
the  capacitor,  Then  a 
capacitor  with  a  working 
voltage  of  at  least  60  volts 
should  be  used. 

The  standard  three-ter- 
minal regulators  have  a 
maximum  input  voltage  of 
about  35  volts.  Therefore, 
one  might  damage  or  des- 
troy the  regulator  if  it  were 
connected  directly  to  the 
rectifier  output.  The  zener 
diode  (Z)  and  the  resistor 
{R)  in  the  schematic  take 
this  into  account.  The 
zener  was  chosen  from  the 
junk  box  and  almost  any 
power-type  zener  can  be 
used  as  long  as  the  regula- 
ting voltage  is  below  35 
volts. 

The  value  of  resistor  R 
can  be  easily  found.  The 
current  through  the  regula- 
tor is  roughly  the  base  cur- 
rent of  the  transistor  which 
is  roughly  the  collector* 
emitter  current  divided  by 


the  gain  of  the  transistor 
Since  a  typical  power  tran- 
sistor has  a  gain  of  about 
50  and  our  maximum  out- 
put current  is  about  3+5 
Amps,  we  see  that  the  base 
current  is  about  70  mA. 
Since  our  lowest  voltage 
across  the  capacitor  is 
about  25  volts,  we  want 
something  like  an  8-volt 
drop  with  70  mA  or  about 
100  Ohms. 

Although  the  drop 
across  the  resistor  is  con- 
stant, the  actual  voltage  in- 
put to  the  regulator  will 
vary  from  17  to  27  volts 
This  can  influence  the 
choice  of  zeners  since  a 
25-volt  zener  will  only 
draw  power  when  the  volt- 
age is  above  25  volts  and, 
therefore,  has  a  smaller 
duty  cycle  than  would  a  20- 
volt  one.  Maximum  heat- 
ing on  a  25-volt  zener 
would  occur  with  no  cur- 
rent drawn  by  the  regula- 
tor, In  this  case,  it  would  be 
about  10  mA,  so  a  1-Watt 
zener  should  do.  The  resis- 
tor will  dissipate  10  volts  at 
80  m  Ar  so  a  2-Watt  one  will 
be  fine. 

The  final  bit  of  analysis 
deals  with  the  diode  (D2) 
on  the  ground  leg  of  the 
three-terminal   regulator. 


32 


This  is  used  to  raise  the 
regulator  voltage  up  by  ,7 
V  so  a  "12-volt"  regulator 
will  give  a  12-volt  output. 

No  analysis  will  be  given 
of  the  power  transistor 
since  my  only  suggestions 
are  to  heat-sink  it  well, 
choose  one  with  a  gain  of 
about  50,  and  a  power  of 
about  75  Watts.  A  2N3055 
is  an  inexpensive  and 
usually  safe  choice.  The 
small  capacitor  across  the 
output  is  used  for  protec- 


Parts  List 

D1     1QA,  SO  piv  silicon  diode 
D2     1AT 15  piv  silicon  diode 
U1     7812,    12-volt    positive 

voltage  regulator 
Q1     2N3055  transistor 
R,Z    See  text 

tion  from  oscillation,  Al- 
though I  have  never  had  a 
supply  oscillate,  the  capac- 
itor is  cheap  insurance. 

The  supply  was  con- 
structed on  a  piece  of  par- 
ticle board  with  plywood 
sides  and  a  U-shaped  cane 
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Fig,  1.   Power  supply  schematic  diagram. 


metal  cover  for  ventila- 
tion. A  little  decorative 
stain  made  the  XYL  joyfully 
approve  of  the  supply  for 
use  in  the  den  instead  of 
being  hidden  away. 


The  design  of  this  supply 
is  neither  unique  nor  in- 
novative, but  it  shows  that 
one  can  build  a  power  sup- 
ply from  the  junk  box  that 
really  works.  ■ 


Over  the  years,  the  ther- 
mal, or  catori  metric, 
wattmeter  has  remained  the 
standard  for  all  measurements 
of  radio  frequency  power. 
Un  fortunately,  calorimeirlc 
power  meters  are  very  ex- 
pensive and,  therefore,  are 
found  only  in  the  laboratory. 
Almost  without  exception, 
the  front  panel  "power" 
meter  found  on  a  radio  trans- 
mitter is  really  a  peak-reading 
voltmeter  calibrated  to  ap* 
proximate  a  reading  in  Watts* 
Any  harmonic  energy  from 
the  transmitter  due  to  mis- 
alignment or  component  fail- 
ure can  cause  this  meter  to 
soar  to  a  reading  much  higher 
than  the  true  rms  power  out- 
put. The  obvious  solution  has 
been  overlooked.  Every  radio 
transmitter  can  be  equipped 
with  a  simple  power  metering 
circuit  offering  accuracy  and 
insensitivity  to  harmonics  ap- 
proaching that  of  a  thermal- 
type  meter. 

In  place  of  the  usual  detec- 
tor followed  by  a  capacitor 
input  filter,  the  improved  cir- 
cuit will  employ  a  choke  in- 
put filter.  This  circuit,  prop- 
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The  Hardhearted 
Rf  Detector 


insensitive  to  harmonics 


erly  designed,  will  develop  an 
output  equal  to  the  average 
dc  level  of  the  half- wave  pul- 
sating dc  from  the  detector 
(resemblance  to  the  choke 
input  power  supply  filter  is 
not  accidental).  An  average 
reading  voltmeter  may  be 
calibrated  to  read  the  true 
average  power  dissipated  by  a 
load.  The  ratio  of  average 
power  to  rms  power  remains 
relatively  constant  for  ex- 
treme distortions  of  the  sine 


wave*  while  the  power,  com- 
puted by  the  square  of  the 
peak  voltage  divided  by  twice 
the  load  resistance,  may  vary 
several  decibels. 

This  simple  high-accuracy 
circuit  has  but  one  special 
requirement.  The  input  in- 
ductor must  be  chosen  so 
that  its  effective  inductance 
remains  above  the  critical 
value  required  for  voltage 
regulation  to  the  average  level 
over  the  frequency  band  of 


interest-  There foreJ  a  choke 
approaching  self-resonance  at 
the  operating  frequency 
would  not  be  suitable.  The 
critical  value  is  computed  by: 
Lmin  ~  (0.060/ F)Rl  henrys. 
A  typical  circuit  for  use  at 
a  50-Ohm  termination, 
where  X^l  ^  5  Ohms  and 
XC2  ^Rl_/10,  is  shown  in  Fig. 
1,  and  the  results  from  low- 
frequency  (F  =  40  kHz)  test 
circuits  (Figs.  2  and  3)  are 
shown  in  Table  1.  ■ 
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Fig.  2,  Peak  detector. 
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Fig.  3.  A  verage  detector. 


Calculated 
rms  power 

0016  W 
0.016  W 
0-016  W 


EPeak  det. 

2.9  V       4.4  dB 
2,1  V- 
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EAvg.  det. 

1,0  V 
1.0  V 
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Custom-Designed 
Power  Supplies 


try  the  723 


Bargain-basement  fanatics  will  love  this  new  approach. 


Cart  S.  Griebno  K2GEJ 
R.D.  #2  Kline  Drive 
Penneltvilte  NY  13132 


LSI,  microcircuits,  mass 
production,    and    high 
component  costs  are  but  a 
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the  723. 

few  of  the  many  reasons 
that  are  leading  to  the  de- 
mise of  amateur  radio 
home  brewing,  tn  spite  of 
this,  there  are  plenty  of 
well-documented  circuits 
for  you  to  select  from  that 
will  not  wind  up  costing  a 
fortune  to  build  (see  any 
issue  of  73).  Unfortunately, 
most  of  them  require  a 
power  supply  which  can 
wind  up  with  a  price  tag  as 
large  or  larger  than  the  rest 
of  the  project, 

If  you  are  considering 
bargain-basement  elec- 
tronics, you  should  also  an- 
ticipate the  problems  asso- 
ciated with  quality,  reli- 
ability, and  aesthetic  ap- 
peal.   There    are    precious 


few  units  I  would  let  adorn 
my  operating  table. 

This  article  will  show 
you  how  to  custom-design 
your  next  supply,  featuring 
the  widely  used  723  IC  reg- 
ulator. This  will  allow  you 
to  have  the  supply  best 
suited  to  your  application 
and  provide  the  quality, 
reliability,  and  features 
you  desire.  All  this  is  at  a 
surprisingly  low  cost.  You 
should  find  the  design  cal- 
culations relatively  easy 
and  the  assembly  straight- 
forward. 

The  723  Chip 

There  are  many  features 
of  the  723  IC,  one  of  which 


is  a  temperature-compen- 
sated and  amplified  refer- 
ence voltage  output  (Fig  1 , 
pin  6),  This  output  voltage 
is  typically  7-15  volts  and 
capable  of  supplying  up  to 
15  mA  of  current.  Current- 
sense  terminals  (pins  2,  3) 
allow  the  user  to  select  the 
upper  current  limit  of  the 
supply.  Also,  the  723  has  a 
built-in  error  amplifier  di- 
rectly coupled  to  an  "on- 
board" series  pass  transis- 
tor. This  combination  is 
capable  of  supplying  up  to 
150  mA.  The  line  and  load 
regulation  of  the  supply 
will  be  typically  0,1%. 
Some  of  the  723's  other 
features  are  low  current 
drain,    low    temperature 
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drift,  and  high  ripple  rejec- 
tion, Another  good  feature 
is  the  $.35  to  $50  price  tag 
in  single  quantities.  It  is,  in 
fact,  uncommon  not  to 
find  a  723  stuck  some- 
where in  an  OEM  industrial 
supply. 

External  Components 

Before  we  get  into  the 
design  calculations,  take  a 
look  at  Fig.  2  T1(  CI,  and 
Q1  (orQI  alternate)  are  the 
only  external  components 
needed  for  this  supply,  the 
remainder  of  the  compo- 
nents being  mounted  on 
the  PC  board.  Looking  at 
Tt,  you  can  see  I  have 
drawn  a  center-tapped 
transformer.  If  you  have 
this  type  of  transformer, 
diodes  D1  and  D2  are  used 
in  a  full-wave,  center- 
tapped  configuration  using 
pads  Ct  D,  and  E  on  the  PC 
board.  If  your  transformer 
has  no  center  tapr  use 
diodes  Dl  through  D4t  Con* 
nect  the  transformer  leads 
to  pads  C  and  D  on  the 
board  and  you  have  a  full- 
wave  bridge  configuration. 
I  have  found  that  a  12-volt 
filament  transformer  with 
a  bridge  rectifier  works  ex- 
tremely well  for  output 
voltages  from  2  to  7  volts 
and  a  24-volt  control  type 
transformer  with  a  bridge 
rectifier  is  an  excellent 
choice  for  output  voltages 
of  from  9  to  25  volts.  Make 
sure  the  transformer  sec- 
ondary current  rating  is 
high  enough  for  your  sup* 
ply  design.  There  will  be 
some  more  comments 
about  T1  later  on. 

Diodes  D1  through  D4 
must  be  chosen  to  handle 
the  current  you  design  the 
supply  for.  The  popular 
1N4000  series  diodes  are 
excellent  for  current  levels 
of  up  to  1  Amp.  The  3-Amp 
epoxy  "bullet"  rectifiers 
are  so  inexpensive  that  I  try 
to  keep  some  on  hand  all 
the  time  (MR  500  series)  If 
you  are  fortunate  enough 
to  be  able  to  obtain  some 
Motorola  MR  751s,  a 
fe-Amp  device,  these  also 
may  be  used  on  the  board. 


The  diodes  should  have  a 
piv  rating  of  at  least  50 
volts.  By  using  a  glass- 
epoxy  board  material  with 
2  oz  copperclad,  the  runs 
on  the  board  are  easily 
wide  enough  to  handle  6 
Amps  with  less  than  10°  C 
temperature  rise.  For  de- 
sign currents  higher  than  6 
Amps,  the  rectifiers,  filter 
capacitor  (CI),  series  pass 
transistors  (Q1 ,  alt.),  and  C3 
may  be  wired  externally 
with  heavy  wire.  The  cir- 
cuit board  can  then  be 
wired  in  as  a  control  sys- 
tem for  the  regulated  sup- 
ply. (See  Fig.  3.)  If  you  use 
the  board  in  this  manner, 
do  not  use  R7,  which  is  the 
current-sensing  resistor. 
Mount  the  fuseholder  for 
F2  externally,  instead  of  in 
the  hole  provided  on  the 
PC  board,  and  fuse  for  the 


design  current.  Although 
not  shown  in  Fig.  2,  it  is  a 
good  idea  to  wire  diode  D6 
at  the  output  terminals  of 
the  supply.  This  is  a  "free- 
wheeling" diode  that  will 
protect  the  regulator  board 
from  any  inductive  tran- 
sients coming  back  to  the 
supply  from  the  load  (e.g., 
a  T-R  relay).  A  3-Amp, 
200-piv  device  is  suitable 
for  D6. 

At  this  time,  it  is  worth 
mentioning  that  Q2  [Fig.  2) 
will  require  some  heat  sink- 
ing at  the  higher  current 
output  levels.  To  do  this, 
you  might  even  wire  an  ex- 
ternally mounted  2N3053 
or  2N3055  to  the  Q2  pads 
located  on  the  PC  board. 

Unless  you  have  a  river 
flowing  nearby  to  cool  Q1, 
a  bit  of  caution  must  be  ex- 
ercised   in    what    is    done 


here.  A  2N3055  has  a  pow- 
er dissipation  specification 
of  115  Watts  if  you  can 
keep  the  case  temperature 
at  25°  C  (77°  F).  Following  a 
derating  curve  for  this  tran- 
sistor, Q1  can  dissipate  up 
to  63  Watts  at  a  case  tem- 
perature of  100°  C  (212°  F). 
What  this  translates  to  is 
approximately  4  Amps  of 
current  with  a  15-volt  drop 
from  collector  to  emitter. 
Allow  one  2N3055  for 
every  4  Amps  of  output 
current  and,  by  all  means, 
heat-srnk  them!  Also,  if  you 
sink  Q2  wellP  it  is  capable 
of  driving  up  to  four 
2N3055s  connected  as 
shown  in  Q1  (alt,).  The 
other  alternative,  as  pre- 
viously mentioned,  is  to  ex- 
ternally mount  Q2  and 
wire  it  into  the  board.  The 
bottom  line  here  is  to  keep 
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Fig.  2.  Power  supply  schematic  diagram. 
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the  Q1  and  Q2  case  tem- 
peratures below  100°  C  to 
achieve  the  best  reliability. 
There  will  be  a  special 
section  on  C1  later  on  in 
this  article. 

Overvoltage  Protection 
(ovp) 

The  ovp  circuit,  an  SCR 
crowbar-type,  is  optional  in 
that  it  has  no  effect  on  the 
operation  of  the  regulator. 
If,  in  fact,  you  opt  for  a 
variable  supply,  it  can  be  a 
nuisance.  But,  if  you  have  a 
nice  new  SSB  rig,  it  can 
save  you  a  bundle  The  cir- 
cuit consists  of  an  SCR,  C8, 
R10,  C7,  R6,  D5,  and  R5, 
The  only  variable  in  the  cir- 
cuit is  zener  diode  D5.  The 
zener  should  be  rated  2  to 
3  volts  higher  than  the 
regulated  output  voltage 
and  have  a  5%  tolerance 
The  ovp  circuit  operates  as 
follows:  Any  rise  in  the  out- 
put voltage  above  the  rat- 
ing of  D5  will  fire  the  SCR. 
After  firing,  it  will  remain 
in  the  on  state  until  fuse  F2 
blows,  thereby  protecting 
the  load  from  a  gross  over 
voltage,  Choose  a  rating 
for  F2  approximately  20% 
above  the  design  current 
Resistor  R6  prevents  any 
anode-gate  leakage  cur- 
rent from  inadvertently  fir- 
ing the  SCR.  Capacitor  C7, 


along  with  R5,  acts  to  pre- 
vent any  power  line  switch- 
ing transients  from  firing 
the  SCR.  This  is  especially 
true  under  no-load  condi- 
tions. C8  and  R10  form  a 
dv/dt  (voltage  change  to 
time  change)  network  that 
prevents  the  SCR  from 
turning  itself  on  due  to 
high  rate-of-rise  voltage  ex- 
cursions across  the  device. 
There  are  anode  and  gate 
pads  for  the  SCR  clearly 
marked  on  the  board.  Also, 
there  is  a  hole  drilled  in  the 
common  foil,  just  below 
the  SCR  mounting  hole,  for 
the  cathode  connection. 
When  mounting  the  SCR, 
use  the  insulating  washer 
that  usually  comes  with 
the  device.  The  stud  is  the 
anode  connection  and, 
without  the  washer,  the 
mounting  nut  will  come  in 
contact  with  the  common 
foil.  If  there  is  no  insulating 
washer  with  the  SCR,  one 
can  be  easily  fabricated  by 
peeling  the  copper  from  a 
small  piece  of  circuit 
board  material,  The  unclad 
material  may  then  be  used 
as  the  washer 

Remote  Voltage  Sensing 

(rvs) 

Rvs,  a  feature  of  this  sup- 
ply, is  seldom  discussed  in 
literature.  To  better  under- 
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fig.  3;  Wiring  arrangement  when  the  723  is  used  as  a  con- 
troi  system  for  an  external  regulated  supply.  Run  rvs  wires 
from  PC  hoard.  Do  not  use  jumper  (Fig.  41 


stand  the  value  of  rvs(  let's 
take  a  look  at  what  can 
happen  when  it  isn't  used. 
All  electrical  connections 
are  imperfect,  as  they  have 
some  resistance  associated 
with  them.  The  same  holds 
true  for  wire.  Consider  a 
connector  resistance  of  50 
milliohms  and  a  power 
lead  resistance  of  the  same 
magnitude.  That  is  like  put- 
ting a  resistor  with  a  value 
of  0.1 5  Ohms  (two  termina- 
tions and  a  conductor)  in 
each  lead  of  the  power 
cable.  This  comes  to  a  total 
resistance  of  0.3  Ohms. 
That    doesn't    sound    like 


Fig.  4.  Component  layout 


much,  but,  when  multi- 
plied by  10  Amps,  the  resul- 
tant voltage  drop  in  the 
cable  is  3  volts.  Not  good! 
Now,  if  we  could  sense 
voltage  out  at  the  load,  the 
cable  drop  would  still  be 
there  while  the  regulator  is 
being  "fooled"  into  putting 
out  enough  extra  voltage 
to  compensate  for  this 
drop.  With  this  supply  de- 
sign, all  that  has  to  be  done 
is  to  run  two  small  wires 
in  parallel  with  the  power 
cable  wires.  Tie  them  to- 
gether at  the  remote  load 
location  and  you  have  rvs. 
(Connect  the  +5  and  the 
+  V  wires  together,  also 
the  —  S  and  the  —V  wires.) 
The  reason  you  may  use 
smaller  wires  is  due  to  the 
fact  that  only  a  few  mil li- 
amps  of  current  are  re- 
quired to  drive  the  error 
amplifier  in  the  723,  Re- 
member, the  higher  the 
current  levels  that  you 
work  with,  the  more  impor- 
tant it  becomes  to  use  rvs. 
R3  and  R4  are  shown  to  be 
3.9  Ohms.  Any  value  you. 
happen  to  have  between  2 
and  10  Ohms  will  be  satis- 
factory here.  If  you  do  not 
wish  to  use  remote  sensing, 
a  jumper  may  be  installed 
in  place  of  R3  and  R4. 

Let's  Regulate 

The  regulator  portion  of 
this  supply  consists  of  C2, 
R8,  R9,  C6,  the  723  IC,  C4, 
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Q2,  Q1,  R7,  C5,  R2  and  R1 
(Fig    2).  The  circuit,  when 
constructed  with  a  jumper 
between  pins  5  and  6  of  the 
IC  (in  place  of  RB),  is  for 
output  voltages  of  between 
8  and  24  volts.  Do  not  use  R9 
and  C6  in  this  case.  Remem- 
ber our  reference  voltage 
(Vref)  output  of  7.15  volts? 
In  this  connection,  the  ref- 
erence voltage  is  applied  di- 
rectly to  the  ( + )  input  of  the 
error  amplifier.  Therefore, 
the  (-)  input  of  the  error 
amplifier  must  be  7.15  volts 
in  order  for  the  723  to  be  in 
a  stable  condition  at  Vout 
pin   10.    Let's   go   through 
a  simple  calculation   and 
see  how  we  can  design  for 
an  output  voltage  of  13.5  V 
dc  so  that  you  can  run  your 
new  2  meter  rig  or  maybe  a 
mobile  unit  brought  in  for 
the  winter  Looking  at  the 
schematic,  we  see  that  the 
voltage  at  pin  4  of  the  IC 
the  {-*)  input  of  the  error 
amplifier,  is  derived  from  a 
voltage    divider    R3,    R1, 
pads  2  and  3,  and  R2  and 
R4.  R3  and  R4  are  very  low 
value  resistors  that  allow 
for  rvs  and,  therefore,  have 
no  effect  on  our  calcula- 
tion. Pads  2  and  3  allow  for 
an  external  voltage  adjust- 
ment  if    desired.    So   now 
we're  down   to   two  resis- 
tors, R1  and  R2.  The  value 
of  R2  is  not  critical  (some- 
where between  1  k  and  3k  is 
fine},  but  must  be  chosen 
first.  Let's  say  a  2k  resistor 
is  handy  for  R2.  The  volt- 
age   across    R2    must    be 
equal  to  our  reference  sup- 
ply, again  7.15  volts,  Our 
supply  is  supposed  to  oper- 
ate at  135   volts,   so   the 
voltage  across  R1   will  be 
13.5  volts  minus  the  drop 
across    R2   (7.15    volts).    A 
proportion  will  give  us  the 
value  for  R1.  The  equation 
is  as  follows: 


R1   = 


6.35  x  2k 


R1 


R2 


V  R1        V  R2 

Solve: 

R1  =  

13.5  -  7.15       7.15 
7.15  X  R1  =  635  x  2k 


2k 


7/15 

1776  Ohms. 
Use    1800    Ohms,     5% 
tolerance,  1/4-  or  1/2-Watt. 

This  will  give  you  an  out- 
put voltage  very  close  to 
13.5  volts.  If  you  would  tike 
to  trim  Vout  use  a  1300- 
Ohm  resistor  for  R1  and 
wire  a  Ik  variable  resistor 
to  pads  2  and  3.  This  will 
give  you  13.5  volts  output 
at  approximately  50%  of 
pot  rotation,  giving  you 
plenty  of  trim  range  Other- 
wise, don't  forget  to  jump- 
er pads  2  and  3  if  you  use  a 
1.8k  resistor  for  Rl  +  When 
using  the  8-through-24-volt 
connection,  place  C4  at 
C4A,  Fig,  4.  C4  is  the  com 
pensation  capacitor  and 
provides  a  high-frequency 
breakpoint  in  the  error- 
amplifier  circuitry,  pre- 
venting unwanted  oscilla- 
tions. 

In  order  to  use  the  sup- 
ply for  voltages  of  less  than 
7  volts,  only  minor  changes 
need  be  made.  Resistor  R2 
will  not  be  used  Place  a 
jumper  in  pads  2  and  3  and 
also  in  place  of  R1  In  do- 
ing this,  the  output  voltage 
will  be  placed  directly  on 
the  (-)  input  of  the  error 
amplifier.  Let's  say  we 
want  5  volts  output  for 
some  TTL  circuit  we  have 
or  maybe  that  new  micro- 
computer the  UPS  man  just 
delivered.  All  that  has  to  be 
done  is  to  divide  the 
7.15-volt  reference  supply 
down  to  5  volts.  This 
calculation  will  be  the 
same  as  the  previous  one. 
Choose  R9  [any  value  from 
1k  to  3k).  LetR9  =  1k  This 
time  the  equation  is; 

R9     _     R8 


VR9 

V  R8 

Solve: 

1k   _ 

R8 

5 

7.15  - 

5 

R8  X 

5  =  1k 

X 

2.15 

RB  = 

1k  X  2.15 
5 

— 

430  Ohms. 

ffiiPPU  =£P£*K  -E  DISCHARGE 


E  DISCHARGE 
li&V 


cmp*c*tqr 
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CO 
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TIME 


0  25  IK 
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1  DO  Fit 
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Fig.  5.  C1  calculations. 


Use  a  5%  tolerance,  1/4-  or 

1/2-Watt  resistor.  Now  we 
have  the  R8  and  R9  values 
we  need  for  our  5-volt  sup- 
ply. Capacitor  C6  is  used  to 
filter  out  any  "white  noise" 
present  in  the  Vref  output 
and  in  R8  Also,  place  C4  at 
C4B,  Fig.  4 

For  output  current  levels 
of  6  Amps  or  less,  R7  must 
also  be  calculated.   R7  is 
the    current-sense    resistor 
and  its  value  will  set  the 
maximum    output    current 
of  the  supply-  When  the  R7 
voltage  reaches  0.6  volts, 
the  723  will  start  reducing 
the  output  voltage  in  an  at- 
tempt to  keep  the  output 
current  constant.  This  cal- 
culation is  the  Ohm's  Law 
relationship  R  =  E/L  where 
R  is  the  value  of  R7,  E  is  0  6 
volts  (the  specified  CL   — 
CS  voltage),   and   I    is  the 
supply   current   limit.  The 
calculation    for    R7    is    as 
follows:  R  =  0.6/2  Amps  = 
03  Ohms.  Don't  forget  the 
power    dissipation    in    R7. 
That    calculation    is    as 
follows:  P  =  E   X    I  =  0.6 
X   2  =   1  2  Watts.  At  the 
risk  of  not  having  current 
limiting,    or   waiting    until 
you  can  procure  this  tow 
value    resistor,    a    jumper 
may  be  used  in  place  of  R7, 
As  long  as  R7  is  in  place, 
the  supply  can  even  stand 
intermittent    short-circuit 
conditions    at   the   output 
terminals  with  no  resulting 
damage. 

If  you've  read  this  far, 
it's  time  to  get  a  cup  of 
coffee  or  maybe  a  nice 
cold  807  We  still  have  a  lit- 
tle more  to  go- 

C1  Calculations 

There  are  various  ways 


to  find  a  value  to  be  used 

for  C1;  most  of  them  use 
higher    mathematics.    To 
me,  that  is  an  exercise  in  fu- 
tility. What   I  will  explain 
here    is   a   simple   method 
that  works  very  well,  and 
can  be  easily  verified  if  you 
have  access  to  an  oscillo- 
scope, Again,  for  the  sake 
of  numbers,  let's  work  on  a 
1 3.5-volt,  2-Amp  supply  de- 
sign.   I    will    assume    you 
have  found  in  your  junk- 
box  a  24-volt  center-tapped 
transformer.    The    first 
step  is  to  add  5  volts  to 
your   design    output    volt- 
age. The  reason  for  this  is 
to   make    absolutely    sure 
that    there    is    enough 
voltage  to  overcome  the 
base-emitter  drops  (Vbe) in 
the    regulator    transistors, 
and   give   the   series   pass 
transistors   some   "operat- 
ing room."  Adding  5  to  13,5 
volts  gives   us  18.5   volts. 
This  value  is  placed  at  the 
point    labeled    E    DIS- 
CHARGE, Fig.  5.  Now,  sup- 
pose   you    would     like 
to    use    the    full-wave, 
center-tapped    connection 
as    previously    mentioned. 
Divide  the  24-volt  rating  by 
two.    The    reason    this    is 
done  is  that  you  are  only 
using  half  the  transformer 
winding  by  connecting  the 
center    tap    to    common 
This  will  give  you  12  volts, 
which  is  an  rms  value.  To 
find  E  PEAK,  the  value  C1 
will  charge  to,  multiply  12 
volts  by  1.41 4  {E  PEAK  =  E 
RMS  X  1.414).  This  value, 
16.97  volts,  does  not  meet 
the  minimum  value  of  18,5 
volts  required  by  the  sup- 
ply design.  E  PEAK  should 
be  a  minimum  of  5  volts 
higher  than  E  DISCHARGE, 
or  the  filter  capacitor  (CI) 
will  become  very  large  (ex- 
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pensive),  This  dictates  the 
use  of  the  24- volt  trans- 
former in  a  bridge  rectifier 
configuration  It  also 
means  that  you  have  to 
come  up  with  two  more 
diodes,  The  value  for  E 
PEAK  will  now  be  24  X 
1,414  or  33.9  volts.  Now  we 
have  15.4  volts  before 
we're  down  to  the  E  dis- 
charge value  The  next  step 
is  to  find  out  what  percent 
18,5  volts  is  of  33,9  volts. 
Divide  E  DISCHARGE  by  E 
PEAK.  18.5/33.9  =  .5457  or 
5457%. 

Now  go  to  the  capacitor 
discharge  table  in  Fig  5 
and  find  a  percentage  val- 
ue closest  to  the  above 
calculation,  in  this  case 
50%.  Across  from  this  you 
will  find  075  RC  What  this 
means  is  that  in  the  0J5 
time  constant,  the  capaci- 
tor will  discharge  to  50% 
of  its  initial  value,  E  PEAK 
Now  R  x  C  is  a  formula  we 
can  work  with  to  find  the 
value  for  CI.  Remember  t 
=  RC?  To  find  a  value  for  t 
to  be  used  in  this  formula, 
solve  the  equation  8,33 
milliseconds  =  0.75t.  The 
time  value,  833  millisec- 
onds, does  not  change,  as  it 
is  the  period  between  the 
pulsating  dc  peaks  that 
charge  C1  (60  Hz  line  fre- 


quency). 0.75  is  the  table 
value  reached  by  the  E 
PEAK,  E  DISCHARGE  cal- 
culations. Solving  the 
equation,  we  get:  t  =  8.33/ 
0.75  =  11,1  milliseconds. 

We  now  need  a  value  for 
R  to  complete  our  C1  cal- 
culation. This  value  can  be 
found  from  R  =  E/l  where 
E  is  the  E  PEAK  value  and  I 
is  the  supply  current  design 
value,  or  2  Amps.  Solving 
this  equation,  we  get  R  = 
33.9/2  =  17  Ohms. 

To  find  the  value  of  CI, 
use  t  =  RC  Solving  this, 
we  get:  11.1  milliseconds 
=  17  Ohms  x  C.  C  = 
11.1/17  =  0.652.  To  get  uFp 
multiply  0.652  X  1000  = 
652  uF  for  CI  Now  652  uF 
is  the  minimum  value  Any 
capacitor  of  this  value  or 
larger  is  suitable.  The  volt- 
age rating  for  C1  has  to  be 
greater  than  E  PEAK.  In  this 
case,  a  50  V  dc  unit  should 
be  used.  This  method  is  a 
bit  arduous,  but,  nonethe- 
less, it's  a  lot  easier  than 
some  other  methods. 

Potpourri 

I  would  like  to  make 
some  more  comments 
about  T1  at  this  time. 
Transformers  with  second- 
ary current  ratings  of  two 


to  three  Amperes  are  very 
reasonable.  If  you  would 
like  to  design  a  12-volt, 
10-Amp  supply,  the  trans- 
former cost  may  become 
quite  high.  Remember  the 
older  tube-type  TV  sets? 
The  power  transformer 
used  in  these  sets  is  good 
for  350  Watts  continuous 
duty.  In  the  Radio 
Amateur's  Handbook,  in 
the  power  supply  section, 
there  are  excellent  instruc- 
tions on  rewinding  trans 
formers.  Also,  in  the  sec- 
tion on  construction  prac- 
tices, you  can  find  a  cop 
per  wire  table  that  will 
guide  you  in  selecting  the 
right  si2e  wire  for  your  new 
secondary  winding.  Re- 
winding is  not  difficult  and 
your  efforts  will  be  well 
rewarded.  Another  advan- 
tage is  that  rewinding 
enables  you  to  keep  the  Q1 
power  dissipation  down  by 
reducing  the  E  PEAK  (Fig  5) 
value  to  a  reasonable  level 
for  your  supply  design. 

At  no  place  in  this  article 
have  I  mentioned  tying 
common  (  —  V)  to  the 
chassis.  Also,  on  the  PC 
board  artwork  (Fig.  6)  you 
will  not  find  any  mounting 
holes  in  the  common  foil. 
This  is  done  for  two  good 
reasons-  The  first  is  safety! 


it 


-V    -s    +s    +v 


Fig.  6.  PC  board  artwork. 


Connect  that  third  wire 
(green)  in  your  power  cord 
to  the  chassis.  All  of  your 
equipment  should  be  well 
grounded  The  second 
reason  is  for  convenience, 
With  a  floating  supply,  the 
positive  and  negative  con- 
nections may  be  treated 
just  tike  a  battery.  Remem- 
ber that  microprocessor 
the  UPS  man  just  deliv- 
ered? Just  found  out  you 
needed  a  negative  supply 
for  some  PROMs?  Build 
two  of  these  supplies.  Tie 
the  positive  output  of  one 
to  the  negative  output  of 
the  other  and  you  have  a 
plus/minus  supply.  The  ap* 
plications  are  unending. 

in  Summary 

I  believe  an  outline  of 
the  steps  you  need  to  go 
through  in  designing  this 
supply  is  in  order,  First,  the 
regulated  output  voltage 
and  rated  current  must  be 
selected.  If  the  voltage  is 
above  8  volts,  calculate 
the  values  for  the  R1  and 
R2  voltage  divider.  If  the 
voltage  is  7  volts  or  less, 
calculate  the  R8  and  R9 
voltage  divider.  If  R7  is 
used,  calculate  that  value, 
Select  zener  diode  D5  in 
the  ovp  circuit  if  used. 
Select  resistors  R3  and  R4 
if  rvs  is  to  be  used.  Decide 
on  the  number  of  transis- 
tors to  be  used  at  Q1  or  Q1 
(alt.),  and  select  the  correct 
diodes  for  D1  through  D4. 
Finally,  run  through  the  T1 
and  CI  calculations. 

This  sounds  like  a  lot, 
but  many  of  the  above 
steps  are  quick  and  easy. 
The  remainder  of  the  com- 
ponents mounted  on  the 
PC  board  are  common  to 
all  designs. 

The  723  is  a  great  IC. 
Give  this  supply  your  best 
shot  and  I'm  sure  you'll  be 
very  happy  with  the  results. 
For  those  of  you  who  wish. 
I  can  supply  a  high-quality 
predrilled  circuit  board  for 
this  article.  The  cost  is 
$450  postpaid.  An  SASE 
will  bring  an  answer  to  any 
questions  you  may  haveB 
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A  Touch  of  Class 

-nifty  $35  operating  console 


For  comfort  and  convenience,  this  bench  can't  be  beat. 


Horace  M«  Lewey,  Sr.  WA4CUD 
2405  Cyprus  Street 

Greensboro  NC  27405 

Console  design  can 
make  a  world  of  dif- 
ference in  your  enjoyment 
of  ham  radio  Comfort, 
convenience,  and  ease  of 
operation  were  the  criteria 


set  for  the  construction  of 
this  operating  bench.  The 
finished  product  provides 
all  that  and  is  very  strudy 
as  well 

Figs.  1,  2,  and  3  show 
how  everything  goes  to- 
gether. The  parts  list  gives 
all  the  materials  you  will 
need. 
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WITH  OUT 


SYMBOL 

C 

BOLTS 

o 

ROLLER 

X 

SCREWS 

— 

SWITCH 

;: 

:::::*** 

two 

four 

three 

24 

24 

four 


Fig.  t 

Parts  List 

W  x  4'  x  8'  plywood 

2M  x  2"  x  BT  pine  or  oak 

3AM  x  3"  x  6T  pine  (for  front  panel  and  shelf  braces) 

V*"  x  2% "-long  bolts 

flat  washers 

roller  casters 


You  should  countersink 
all  holes  for  the  bolts  and 
screws,  fill  them  with 
plastic  wood,  and  sand 
them  smooth  before  paint- 
ing or  staining.  This  will 
give  you  an  attractive 
finish.  Leave  a  one-inch 
overhang  on  the  sides  of 
the  top  shelf  and  the  desk- 


top, as  you  can  see  in  the 
photo.  ■ 


SIDE- W&KE  2 


IZ  SOCKET  TEBllrNAL  STRIP 
WITH  THREE  CUT  OFF 


SWITCH 

ON  FRONT  OF 

CONSOLE 


32in 


Fig*  2, 


Fig.  3. 


small  can  of  plastic  wood 
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How  To  Bury  Coax 

-the  garden  cultivator  technique 


Ye  keep  what  ye  sow. 


Max  Holland  W4MEA 
Rt,  3t  Rawfings  Lane 
Madisonvilie  TN 37354 


$ 


Aground  plow  is  often 
used  to  bury  coax 
cable.  This  special  device 
usually  is  attached  to  the 
rear  of  a  tractor  and  can 
put  the  cable  down  8-12 
inches  in  the  ground.  See 
Ham    Radio,    May,    1970, 


page  66 ,  for  procedure. 

Having  no  access  to  a 
ground  plow,  I  had  to  use 
the  Armstrong  method.  It 
is  difficult  to  bury  100  feet 
of  coax  cable  in  this  man- 
ner. Using  the  tip  of  a  chain 
saw   to   cut   a  slot   in    the 
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ground  is  dangerous  and  is 
hard  on  the  chain. 

My  neighbor;  WA4KJA, 
has  a  garden  cultivator 
which  has  been  in  his 
family  since  the  1930s.  By 
changing  to  a  narrow 
plowshare  which  was  made 
from  a  piece  of  band  iron 
1  Vi  inches  wide,  we  were 
able  to  make  our  own 
ground  plow. 

The  work  is  still  hard,  but 
it  is  easier  than  using  a 
shovel.  The  narrow  cut  in 
the  lawn  disappears  after 
several  weeks. 

The  garden  cultivator  is 
a  Planet  Jr.  made  about 
1935,  Over  the  past  50 
years  of  amateur  radio, 
people  have  operated 
mobile  from  cars,  air- 
planes, boats,  bicycles, 
balloons,  lawn  mowers,  go- 
carts,  and  tractors.  To  the 
best  of  my  knowledge,  this 
is  the  first  time  anyone  has 
operated  from  a  garden 
cultivator.  The  rig  is  a 
TR-22  with  1-Watt  output. 
The  antenna  is  a  5/8-wave 
whip.  The  antenna  pattern 
will  change  depending  on 
the  depth  of  the  cut.B 
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FT-7  MOBILE/BASE  HF  TRANSCEIVER 


Model  FT-7  (20W  PEP) 


The  all-solid  state  FT-7  transceiver  provides  high  performance  on  the  80M- 
TOM  bands.  Operating  on  upper  or  lower  sideband  and  CW,  the  compact  pack- 
age provides  many  features  engineered  for  convenience  while  mobile.  A 
single  knob  provides  all  transceiver  tuning,  and  the  state-of-the  art  noise 
blanker  minimizes  impulse-type  noise  found  in  mobile  applications.  The  FT-7 
is  designed  for  operation  directly  from  your  car's  12  volt  battery  or  from  its 
matching  DC  Power  Supply. 

■  Single  knob  tune-up  eliminates  fumbling  around  panel  searching  for  load 
and  plate  controls  ■  Extremely  compact  size  for  installation  under  dash- 
board   ■  100  KHz  calibrator  is  built  in    ■  Semi-break-in  with  sidetone 

■  M06  FET  receiver  front  end  ■  Receiver  offset  tuning  ■  Provision  for 
crystal-controlled  operation  ■  Choice  of  frequency  control  between  inter- 
nal VFO,  fixed  channel,  or  external  VFO  ■  Power  consumption  3A  transmit, 
0.4A  receive  (13.5VDC) 


NEW  . . .  FT-202R  HAND  HELD 

Tops  for  emergency  work,  tower  and  antenna  adjustments,  the  Yaesu 
FT-202R  is  what  you  have  been  asking  for !  Small  (67  x  49  x  1 71  mm)  and  light* 
weight  (only  400g,  less  batteries),  it  has  full  6  channel  capability  (3  supplied,  3 
optional)  wrapped  in  a  tough  impact-resistant  ABS  case.  Complete  with 
flexible  helical  whip  antenna,  S/power  meter,  squelch  and  tone  burst,  it's  the 
affordable  Handle  you  have  been  waiting  fori  At  your  dealer's  now,  ask  for  the 
Yaesu  FT-202R— "THE  HANDIE", 


W 
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TAISU 


Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633^007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 981 2  Princeton-Glendale  Rd.,Cincinnati,  OH  45246 


Mobile  Antenna  Ingenuity 


cheap  HF  radiators 


A  Kool-Aid  budget,  a  Champaign  result. 


George  M.  Ewing  WA8WTE 
P.O,  Box  502 

Cheboygan  Ml  49721 


Four  or  five  years  ago, 
there  was  a  terrific 
bargain  at  a  northern  Mich- 
igan hamfest.  I  unloaded  a 
junky  Haliicrafters  S-38  for 
fifteen  dollars,  and  spent 
the  money  immediately  on 
a  cardboard  carton  labeled 
"Mobile  Stuff/'  Along  with 
a  lot  of  really  useless  junk, 
I  found  a  Hustler  mast,  a 
bumper  mount,  three  res 
onators  for  80,  40,  and  20,  a 
desk  mike,  and  twenty  feet 
or  so  of  good  coax.  The 
mobile  antenna  was  bolted 
to  the  rear  bumper  of  my 
trusty  Barracuda  right 
there  in  the  hamfest  park 
ing  lot,  andr  with  an  aging 
NCX-3  and  a  borrowed 
Heath  HP-13  supply,  I  was 


on  the  air  almost  immedi- 
ately and  enjoyed  several 
years  of  rewarding  low- 
cost  mobile  operation. 

Almost  four  years  later 
to  the  day,  while  visiting 
some  friends  at  a  confer- 
ence  in  Lansing,  Michigan, 
I  came  out  of  a  motel  to 
behold  a  horrible  sight:  The 
mast,  mount,  and  the 
eighty  meter  resonator  had 
been  ripped  off,  leaving 
the  chrome  bumper  itself 
twisted  like  a  pretzel!  For- 
tunately, the  rig  itself  was 
safe,  still  tucked  under  my 
pillow  in  the  motel  room, 
and  I  had  purchased  a 
spare  resonator  for  a  cou- 
ple of  dollars  the  year 
before,  For  the  rest,  I  head- 
ed straight  for  my  (former) 
auto  insurance  company, 
Divestiture  &  Bombast 
Mutual, 

Following  lengthy  nego- 


tiations, I  left  the  insurance 
office  with  ten  measly 
dollars  in  search  of  a  new 
antenna  and  insurance  car- 
rier. One  look  in  a  catalog, 
which  listed  the  mast  sec- 
tion itself  for  over  twenty 
dollars,  was  so  discourag- 
ing that  I  shelved  the  whole 
project,  resolving  to  limit 
my  mobiling  to  VHF  until 
another  hamfest  bargain 
came  along. 

Several  years  more  went 
by,  and  I  replaced  the 
venerable  Barracuda  with 
the  bent  bumper  because  I 
could  no  longer  stand  10 
miles  per  gallon  on  pre- 
mium gas.  A  long  Thanks- 
giving vacation  trip  to  a 
science  fiction  conference 
in  Champaign,  Illinois,  was 
coming,  and,  while  I  now 
had  a  good  2m  FM  rig,  I 
would  be  out  of  range  of 
repeaters  for  a  good  part  of 
the  journey.  I  decided  to 
try  and  build  a  replace- 
ment for  the  missing 
Hustler  I  had  managed  to 
come  up  with  a  spring 
similar  to  the  one  on  the 
original  bumper  mount  tor 
a  dollar  from  a  CB  friend, 


This  left  about  nine  bucks 
in  the  fund,  no  machine 
shop  facilities  at  hand,  and 
a  few  days  left  before 
I  hanksgiving.  Could  it  be 
done?  Of  course! 

The  Mast 

After  some  thought 
about  aluminum  or  steel 
conduit,  a  helically-wound 
PVC  pipe,  and  other  substi- 
tutes, I  decided  to  go  with 
a  rigid  copper  pipe  for  the 
mast.  It  was  sturdy,  not  too 
expensive,  and  an  ex- 
cellent conductor.  Two 
sizes  were  available  at  the 
local  hardware  store,  54" 
and  3/4".  The  trick  would 
be  to  come  up  with  fittings 
tb  match  the  3/8"  x  24 
threads  on  the  remaining 
resonators,  using  only  sim- 
ple hand  tools  and  hard- 
ware available  in  a  small- 
town corner  store  the 
Wednesday  before  Thanks- 
giving. 

The  3/4"  tubing  was  stur- 
dier, heavier,  and  required 
two  fittings  less  than  the 
W  size.  It  would  also  have 
a  slightly  lower  resistance 
loss  at  rf  frequencies   On 
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the  other  hand,  its  larger 
cross  section  and  wind 
resistance  might  make  it 
"whippier''  in  crosswinds 
on  the  freeway. 

The  Vi "  tubing  was 
chosen  because  it  was 
lighter,  cheaper,  and  more 
closely  matched  the  di- 
mensions of  the  original 
Hustler  chromed-brass 
mast.  Cost  was  about  45 
cents  per  foot,  or  close  to 
$2.50  for  a  54-inch  length. 
Had  time  allowed,  used 
copper  pipe  could  have 
been  obtained  for  about 
half  this  amount,  but  it 
would  have  required  exten- 
sive cleaning. 

Mast-to-resonator  and 
mast-to-spring  adapters 
were  made  up  using  store- 
bought  plumbing  parts  (see 
Fig.  1).  The  same  design 
would  work  for  a  3/4"  mast, 
simply  by  omitting  the  VS.** 
to-3/4"  reducer  fittings  [see 
Fig.  2).  The  3/4"-diameter 
ends  are  needed  for  clear- 
ance for  the  hardware. 

Making  the  Adapters 

Clean  the  tubing  and  fit- 
tings carefully  with  a  rag 
and  automotive  rubbing 
compound  or  some  other 
mild  abrasive.  Salt  and 
vinegar  will  also  clean  the 
copper  chemically,  but  I 
found  the  rubbing  com- 
pound much  faster,  Clean 
the  residual  abrasive, 
fingerprints,  etc.,  off  the 
parts  with  a  solvent  like 
alcohol,  acetone,  or  car- 
buretor cleaner.  Do  this 
outdoors  or  in  a  well- 
ventilated  area,  and  keep 
the  solvent  away  from 
sparks  and  flames.  Handle 
the  parts  with  gloves  or  a 


clean  rag,  and  you'll  be 
able  to  solder  them  easily 
with  ordinary  rosin-core 
solder. 

Center-punch  the  3/4" 
end  caps  and  drill  them 
with  3/8"  holes  to  assemble 
the  fittings.  Assemble  the 
bolts,  nuts,  and  lock- 
washers  before  you  do  the 
soldering.  Assemble  the 
hardware  as  per  the 
diagram,  and  then  solder 
with  a  smalt  propane  torch, 
gas  stove  burner,  or  large 
(250  W  +  ]  iron. 

After  you  have  assem- 
bled the  mast,  clean  it 
again  with  the  rubbing 
compound  and  the  solvent, 
especially  the  areas 
discolored  by  soldering, 
and  then  give  it  several 
coats  of  clear  spray  lac- 
quer or  urethane  varnish  to 
protect  it  from  corrosion. 

The  total  cost  for  the 
pipe,  hardware,  and  fittings 
was  just  under  five  dollars, 
well  within  my  cost  goal. 

The  One-Dollar  Bumper 
Mount 

Refer  to  Figs.  3  and  4. 
The  trusty  Barracuda  had 
been  replaced  with  a  75 
Chevy  Monzp  hatchback 
which  got  better  gas  mile- 
age but  featured  an  odd 
rubber-covered  bumper 
that  made  mounting  dif- 
ficult The  base  for  the 
mount  was  made  from  a 
piece  of  V4"  marine  scrap 
plywood,  but  almost  any- 
thing will  do  if  it's  sturdy 
—  sheet  metal,  Mason ite, 
etc.  The  brackets  were 
sawed  off  of  the  front 
panel  from  a  TD-2  micro- 
wave bay  that  happened  to 
be  lying  in  the  station  junk 


3/8"  x  24  adapters  for  the  Vifi  copper  mast 


box.  An  aluminum  channel 
from  a  busted  storm  door 
or  more  scrap  plywood 
would  be  just  as  effective. 
The  insulating  plastic  plate 
is  the  only  tricky  part,  as  it 
has  to  be  very  strong  me- 


chanically. I  used  a  piece 
of  heavy  phenolic  from  the 
fuse  block  in  a  piece  of 
surplus  equipment.  A  scrap 
of  heavy  Plexiglas™  or 
several  pieces  of  scrap  cir- 
cuit board  epoxied  togeth- 


THREAD    FOR    MAST 


1/2 

GMVANIZE  [J 
STRAP 


UJCK- 

WASHEF 


0 


0 

o 

O 
O 
O 
O 


^/6" x  34 
f  BOLT 


0 


W000 
SCREWS 


0 

o 
c 
o 
o 

o 
o 

a 


1/2 

MARINE. 

PLYWOOD 


\/2 

&AKELlT£    OR 
PL.ASTIC    PLATE 


3/L6 

ALUMINUM 

ANGLE 


Fig.  3.  $1,00  bumper  mount  — rear  view. 


43 


73  Magazine  Staff 


Impedance  and  Other  Ogres 


another  look  at  swr 


You  will  now  understand  standing  wave  ratio 


The  subject  of  under- 
standing the  effects  of 
swr  (standing  wave  ratio) 
has  been  explained  in 
various  articles  a  dozen 
times  over  in  recent  years. 
Still,  many  amateurs  look 
at  the  "percent  power 
reflected'  markings  op- 
posite the  swr  values  on  an 
swr  meter  and  are  con- 
fused. For  instance,  next  to 
an  swr  value  of  3:1  there  is 
marked  "25%  power  re- 
flected." The  usual  belief 
is  that  25%  of  the  total 
power  which  the  transmit- 
ter is  groaning  to  put  out 
never  makes  it  to  the 
antenna  to  be  radiated.  In- 
stead, it  is  rejected 
(reflected  at  the  transmis- 
sion line/antenna  junction) 
and  goes  bouncing  endless- 
ly back  and  forth  between 
the  transmission  line/ 
antenna  and  transmission 
line/transmitter    junctions. 


In  other  words,  it  is  con- 
sumed  or  lost  in  the 
transmission  line  and/or 
plays  all  sorts  of  havoc 
with  the  transmitter  output 
stages.  This  is  not  the  case, 
of  course,  but  the  "percent 
reflected"  scale  of  an  swr 
meter  does  produce  an  im- 
age in  one's  mind  that  is 
hard  to  alter. 

Rather  than  start  talking 
about  transmission  lines, 
mismatched  loads,  etc., 
there  is  something  much 
more  fundamental  than 
that  which  one  should 
understand  to  have  swr 
become  clear.  It  has 
nothing  to  do  with  elec- 
tronics and  just  goes  back 
to  basic  ac  electrical  cir- 
cuits- Understanding  it 
(and  not  just  skimming 
over  the  idea)  will  make 
the  whole  subject  of  swr 
and  its  effects  in  radio  ap- 
plications clearer 


PO*E» 


-*-Tlt*£ 


Normally  one  thinks  of 
power  as  just  being  the 
product  of  voltage  times 
current,  and  indeed  it  is.  ex- 
cept that  one  has  to  put  a 
little  "extra"  into  the  for 
mula  when  speaking  of  ac 
circuits.  In  Fig.  1,  a  sine 
wave  of  voltage  and  cur- 
rent is  shown  as  it  appears 
across  a  resistor.  The 
power  dissipated  at  any  in- 
stant is  the  product  of  the 
voltage  and  current  at  that 
instant.  In  the  example,  the 
voltage  has  a  peak  value  of 
30  volts,  and  the  current  a 
peak  value  of  20  Amperes, 
so  the  peak  power  is  600 
Watts,  When  both  the  volt^ 
age  and  current  go  into  the 
negative  half  of  their  cy- 
cles, you  have  —  30  x  —  20 
(at  the  peak  negative  ex- 
cursion), so  the  peak  power 
is  still  a  positive  number. 
By  going  back  to  the  ac 
textbooks,  one  can  confirm 


that  by  multiplying  the  rms 
values  of  voltage  and  cur- 
rent, the  resultant  obtained 
is  average  power  But.  that 
is  not  important  at  the  mo- 
ment; the  only  important 
point  is  that  one  multiplies 
the  voltage  and  current  at 
any  instant  to  get  instan- 
taneous power. 

In  Fig.  2,  the  voltage  and 
current  waves  have  their 
same  peak  values,  but 
because  they  appear 
across  a  reactive  load,  not 
a  pure  resistor,  the  waves 
are  displaced  in  time. 
However,  the  power  for- 
mula still  holds  true  at  any 
instant  (voltage  times  cur- 
rent). So,  if  the  voltage  and 
current  are  multiplied  at 
every  instant,  the  dotted 
peak  power  line  shown  will 
result.  The  interesting  thing 
about  this  power  wave  is 
that  is  goes  negative.  So, 
the  actual    overall  power 
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absorbed  by  the  circuit  is 
the   net   "positive"   power 

minus  the  net  "negative" 
power.  This  idea  of  neg- 
ative power  is  where  our 
little  gremlin  comes  into 
play.  The  concept  is  that 
this  negative  or  imaginary 
power  represents  power 
which  the  load  will  not  ac- 
cept. Therefore,  although 
the  source  of  power  is  able 
to  supply  power  to  the  load 
as  shown  in  Fig.  1,  when  the 
load  is  not  purely  resistive 
it  cannot  accept  all  of  the 
power  the  source  is  capa- 
ble of  supplying.  Said 
another  way,  during  the 
portions  of  the  voltage  and 
current  waves  when  they 
are  both  positive,  the 
source  is  delivering  power 
to  the  load.  During  the  por- 
tions of  the  voltage  and 
current  waves  when  either 
one  of  them  is  negative, 
the  load  is  returning  power 
to  the  source  that  it  could 
not  absorb,  Where  is  this 
power  in  between  the  time 
it  is  "offered"  and  then  "re- 
jected"? It's  in  the  electro- 
magnetic  or   electrostatic 

fields  associated  with 
reactive  elements— induc- 
tors or  capacitors.  It 
doesn't  bounce  around  like 
a  Ping-Pong™  ball  between 
the  source  and  the  load. 

To  obtain  the  net 
average  power  a  load 
takes,  one  has  to  take  into 
consideration  not  onlv  the 
voltage  and  current  values, 
but  also  the  time  displace- 
ment between  the  voltage 
and  current  waves.  In  basic 
ac  circuits,  the  power  for- 
mula then  becomes  Pav 
=  ErmS  x  Co$0.  Cos  0  is, 
of  course,  what  electrical 
power  people  refer  to  as 
the  "power  factor/' 


There  are  three  simple 
things  one  can  learn  from 
the  simple  ac  circuit  before 
going  on  to  the  radio  ap- 
plications of  the  idea 
presented.  Note  in  Fig.  1 
that  the  resistor  absorbs  a 
certain  amount  of  power. 
Remember  that  only  resis- 
tors can  absorb  and  dis- 
sipate power.  Now,  if  we 
have  the  load  of  Fig.  2  and 
we  want  the  resistor  part  of 
the  load  to  absorb  the 
same  amount  of  power  as 
the  resistor  in  Fig.  1,  we 
have  to  do  something.  One 
thing  we  can  do,  so  that  the 
net  power  in  Fig.  2  comes 
out  the  same  as  the  net 
power  in  Fig.  1,  is  raise  the 
voltage  across  the  load  and 
hence  the  power  "offered" 
to  the  load.  The  load  will 
reject  the  same  proportion 
of  the  total  power  as 
before,  but  if  we  "pump" 
enough  power  into  the 
load,  we  can  get  the 
resistive  element  of  the 
load  on  Fig.  2  to  absorb  the 
same  power  as  the  load  of 
Fig.  1.  This  means  in- 
creased input  power  and 
greater  voltages  and  cur- 
rents in  the  circuit  as 
shown  in  Fig.  3. 

The  other  approach  is  to 
"match"  the  load.  That  is, 
if  we  cancel  the  inductive 
reactance  in  the  load  of 
Fig.  2  by  a  series  capac- 
itance reactance  of  the 
same  value  as  shown  in  Fig. 
4,  the  voltage  and  current 
wave  across  the  combined 
resistor/capacitor/inductor 
load  will  again  become  as 
shown  in  Fig.  1,  Since  the 
reactive  elements  cannot 
dissipate  power,  the  circuit 
becomes  the  equivalent  of 
Fig.  1 ,  and  no  extra  power 
need  be  pumped  into  the 


load  to  have  the  resistor 
dissipate  the  same  power 
as  in  Fig.  1  This  is  all  true, 
however,  only  at  one  fre- 
quency. 

The  loads  in  Figs.  1*4  are 
shown  as  being  connected 
directly  to  a  source  of 
power  However;  what  if 
the  load  is  connected  to 
the  power  source  over  a 
pair   of   wires,   each 

le  of  which  has  some 
resistance,  as  shown  in  Fig. 
5?  If  the  load  is  a  resistor,  it 
doesn't  take  too  much  ex- 
ercise of  Ohm's  Law  to  see 
that   the   power  available 

from  the  source  will  be 
divided  between  the  resis- 
tance of  the  load  and  the 
resistance  of  the  wire  pair 
in  a  manner  depending  on 
the  relative  value  of  the 
resistances  Let's  assume 
that  the  resistance  of  the 
wire  pair  is  a  small  fraction 
of  the  resistance  in  the 
load.  If  the  load  now 
becomes  a  combination  of 
resistance  and  reactance 
and  the  power  source  is  in- 
creased to  maintain  the 
same  power  in  the  load 
resistor,  the  power  lost  in 
the  wire  resistance  will  also 
increase.  But,  this  is  only 
because  more  current  must 
flow  in  the  entire  circuit  as 
per  Fig,  3.  The  wire  resis- 
tances will  absorb  slightly 
more  power,  but  they  do 
not  absorb  the  rejected  or 
reflected  power  because  of 
the  combined  resistive/ 
reactive  load.  Again,  only 
resistances  can  dissipate 
power.  So,  even  if  the  load 
becomes  reactive,  as  long 
as  the  resistance  in  the 
load  is  large  in  value  com- 
pared to  the  resistance  of 
the  wire  pair,  the  power 
lost  in  the  wire  pair  is  not 
going  to  become  signifi- 
cant. 

When  the  foregoing  sim- 
ple circuits  are  "elevated" 
to  radio  frequencies,  none 
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of    the    fundamentals    de- 
scribed   really    changes. 
Some  new  elements  are  in- 
troduced,  of   course.   The 
ft  ire  pair  is  now  a  transmis- 
sion line  with  a  characteris- 
tic called  impedance,  and 
a    time    element    is    intro- 
duced. That  is,  power  can- 
not   instantaneously    go 
from    the    source    (now    a 
transmitter}  to  the  load  (the 
antenna).  This  time  factor, 
of  course,  is  very  short,  but, 
nonetheless,  it  does  exist- 
That   is   why   transmission 
lines    have,    besides    im- 
pedance,  a   characteristic 
called  velocity  of  propaga- 
tion. So,  one  has  to  speak 
about    power    traveling 
along  a  transmission  line, 
For  instance,  in  Fig.  6{a)  we 
will  assume  that  we  have  a 
"matched"  system.  That  is, 
the  transmitter  is  designed 
for  50  Ohms  output,  the 
transmission    line    has    50 
Ohms  impedance,  and  the 
line  is  terminated  in  a  50- 
Ohm   antenna.   The  trans- 
mitter  is   turned   on   only 
long   enough   to   generate 
one  cycle  of  sine  wave  cur- 
rent, which  well  call  the  in- 
cident, or  forward,  wave. 
Since      everything      is 
matched,    the    load    com- 
pletely accepts  the  power 
If  we  leave  the  transmitter 
on   continuously,   we  will 
have  a  continuous  string  of 
current    waves    traveling 
down  the  line  and  deliver- 
ing power  to  the  antenna. 
Note  that  although  the  cur- 
rent   waves    pass    current 
down  the  line,  when  there 
is   a   continuing   series   of 
waves  they  will  appear  to 
stand  still  along  the  trans- 
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mission  line. 

If  in  Fig,  6(c)  we  have  a 
mismatched  load  and 
again  send  a  single  current 
wave  down  the  line,  we  are 
going  to  get  back  from  the 
load  a  reflected  wave.  If 
continuous  power  is  ap- 
plied to  the  line,  there  will 
be  continuous  strings  of  in- 
cident and  reflected 
waves.  Since  the  strings  are 
continuous,  some  inciden- 
tal waves  will  always  be 
present  at  any  given  point 
along  the  line.  Therefore, 
at  any  given  point  and  at 
any  given  instant,  the  resul- 
tant wave  will  be  formed 
from  the  combination  of 
the  values  of  the  two 
waves,  At  some  points  they 
will  reinforce  each  other, 
and  at  some  points  they 
will  subtract  from  each 
other,  One  probably  thinks 
of  various  optical  effects 
where  two  light  sources  in- 
teract to  produce  a  seem- 
ingly stationary  light  in- 
terference pattern.  Much 
the  same  thing  happens  on 
a    transmission    line.    The 


result  of  the  traveling  inci- 
dent and  reflected  wave  is 
a  resultant  stationary 
wave.  Stationary*  that  is,  in 
respect  to  its  position 
along  the  transmission  line 
Since  the  resultant  sta- 
tionary wave  stands  still,  it 
is  referred  to  as  a  "stand- 
ing" wave.  For  example, 
the  resultant  of  the  wave 
shown  in  Fig.  6(d)  might 
look  something  like  the 
standing  wave  of  current 
shown  in  Fig.  6(e). 

If  one  can  grasp  this 
basic  concept  of  a  standing 
wave,  the  rest  of  the  ideas 
surrounding  standing 
waves,  what  to  do  about 
them,  how  to  interpret  swr 
meter  readings,  etc..  will 
not  be  difficult  If  the  ideas 
presented  so  far  seem  a  bit 
unclear,  one  might  go  back 
over  them  a  few  times,  Par- 
tieularly,  one  should 
understand  the  simple  ac 
circuit  mentioned  at  the 
start  of  the  article  and  be 
sure  that  one  understands 
what  rms  values  mean  for 
voltage  or  current  values. 
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If  one  now  feels  comfort- 
able about  the  basic  idea 
of  a  standing  wave,  one 
can  accept  the  information 
presented  in  Fig.  7.  Instead 
of  dealing  with  instan- 
taneous values  of  a  current 
wave,  these  figures  repre- 
sent the  rms  current,  or  the 
current  that  one  would 
read  along  the  line  with  a 
regular  rf  ammeter.  In  the 
case  of  Fig.  7(a),  the  current 
is  the  same  at  any  point 
along  the  tine  since 
the  system  is  matched 
throughout  and  there  is  no 
reflected  current  wave.  In 
Fig,  7(b),  where  a  mismatch 
exists,  the  current  will  be 
found  to  have  different 
values  at  different  points 
along  the  line.  Depending 
on  how  bad  the  mismatch 
is,  the  current  variation  will 
be  relatively  small  or  the 
current  variation  pattern 
can  approach  the  half  sine 
wave  shown.  The  swr  on 
the  line  is  defined  as  the 
ratio  of  the  maximum  cur- 
rent  value  to  the  minimum 
current  value.  In  the  case 
of  Fig.  7(a),  the  ratio  is  1:1 
and  the  line  is  referred  to 
as  being  "flat."  In  Fig,  7(b), 
if  the  maximum  current 
were  3  Amperes  and  the 
minimum  current  1  Am- 
pere, the  swr  on  the  line 
would  be  3:1. 

One  can  actually* 
measure  the  current  along 
a  line  to  determine  swr.  It  is 
done  this  way  in  some  high- 
power  transmission  lines. 
However,  it  is  usually  more 
convenient  to  measure 
voltages  proportional  to 
the  value  of  the  incident 
wave  and  to  the  value  of 
the  reflected  wave,  A 
directional  coupler  is  used 
for  this  purpose,  usually  of 
the  type  shown  in  Fig,  8  (for 
a  coaxial  line).  Two  pickup 
wires  are  placed  near  the 
center  conductor,  One  has 
a  voltage  inducted  in  pro- 
portion to  the  value  of  the 
incident  wave,  and  the 
other  a  voltage  propor- 
tional to  the  value  of  the 
reflected  wave.  The  ratio 
of  the  two  voltages  is  the 
swr,  the  same  as  the  ratio 


of  the  currents  previously 
described.  As  one  might 
imagine,  there  is  no  perfect 
discrimination  in  the  pick- 
ups between  the  incident 
and  reflected  waves.  But, 
this  type  of  instrument  suf- 
fices for  most  needs.  In  a 
practical  instrument,  one 
usually  "sets"  the  forward 
or  incident  voltage  reading 
for  full-scale  deflection  on 
a  meter.  Since  the  attenua- 
tion used  remains  in  the  cir- 
cuit when  the  meter  is 
switched  to  measure 
reflected  voltage,  the  ratio 
of  the  two  voltages  is  not 
upset.  Therefore,  the  meter 
scale  when  reading  re- 
flected voltage  can  be  cali- 
brated in  swr. 

Since  an  swr  greater  than 
1:1  indicates  the  load  is 
taking  less  power  than  it 
could  if  it  were  matched, 
there  is,  as  one  might  im- 
agine, a  mathematical  rela- 
tionship between  swr  and 
the  percentage  of  power 
the  load  cannot  accept. 
This  formula  is  used  to 
derive  the  "percent  re 
fleeted  power"  one  often 
sees  marked  along  the  swr 
scale  on  a  meter. 

How  bad  is  it  to  have  an 
swr  of  greater  than  unity  on 
a  line?  What  can  one  do 
about  it?  Part  of  the  answer 
to  the  first  question  can  be 
answered  by  going  back  to 
the  simple  ac  circuit,  and 
part  of  that  answer  re- 
quires a  more  careful  look 
at  the  effects  of  a  transmis- 
sion line  at  radio  frequen- 
cies. If  the  load  is  not 
matched  to  the  line,  max- 
imum power  will  not  be 
transferred  to  its  resistive 
component,  as  in  the  case 
of  the  simple  ac  circuit.  We 
can  try  to  get  more  power 
out  of  the  source  (transmit- 
ter). This,  of  course,  means 
loading  the  transmitter 
more  heavily,  with  conse- 
quent heat  dissipation 
problems,  etc.  But,  it  can 
be  done  if  the  transmitter 
can  take  it  and  if  one  is 
willing  to  waste  input 
power.  So,  if  the  swr  meter 
reads  3:1  (25%  reflected 
power),  it  means  that  the 
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load  could  accept  25% 
more  power  if  the  system 
were  matched  One  could 
make  up,  approximately, 
for  the  swr  by  putting  25% 
more  power  into  the  sys- 
tem, 

When  dealing  with  a  real 
transmission  line,  there  are 
also  a  few  other  factors  to 
be  kept  in  mind,  although 
their  significance  is  usually 
a  bit  overstated  for  the  nor- 
mal   HF    installation.   Any 
transmission  line  has  an  in- 
herent   loss    due    to    its 
ohrnic  losses,  and  also  rf 
losses,    because    of   the 
dielectric    material    be- 
tween the  conductors.  For 
instance,  RC-58  coax  might 
have  a  loss  of  about  1 .2  dB 
for  a  100-foot  run  on  20 
meters  So,  this  means  that 
even    if    the    transmission 
line  system  were  perfectly 
matched,  a  100-Watt  out- 
put   from    the    transmitter 
would  end  up  as  about  78 
Watts    at    the    antenna. 
There  is  nothing  that  one 
can  do  about  this  except 
use  a  cable  with  a  lower  in- 
herent loss  at  the  frequen- 
cy—such  as   RG-8     If  the 
RC-58  line  were  now   not 
"flat"  but  had  an  swr  of  3:1 , 
there    would    be    some 
additional  loss  in  this  line. 
This   is   only   because   the 
reflected    current    wave 
travels   along  the  line   as 
well  as  the  incident  current 
wave.  So,  one  suffers  line 
losses  coming  and  going, 
These    losses    can    be   ob- 
tained  from   a   number  of 
graphs  in  antenna  manuals, 
but  they  are  not  as  surpris- 
ing as  one  might  imagine. 
For  instance,  in  the  exam- 
ple given,   the  swr  of  3:1 
causes  the  total  line  loss  to 
increase  only  to  about  1.6 
dB    Therefore,    if  we  can 
still  get  100  Watts  into  the 
line,  the  total  loss  would 
rise  to  about  31  Watts  in- 
stead of  the  22  Watts  lost 
under  matched  conditions. 
Consequently,  the  swr  has 
not    caused    any    tremen- 
dous increase  in  the  power 
lost    in    the    transmission 
line.  We  are  not  burning  up 
the    transmission    line 


because   of   the   swr,   but 
neither  are  we  getting  the 
available  power  where  we 
would    like    to    get    it 
dissipated  — in  the  antenna 
load.  But,  under  some  cir- 
cumstances, one  might  ac- 
cept   the    situation    since 
even  if  a  total  of  half  the 
transmitter   output    power 
were  not  utilized  due  to  a 
combination  of  line  losses 
and  inability  of  the  load  to 
accept   a    portion    of   the 
power,  the  radiated  signal 
would   only   be   3   dB,   or 
about  one  half  an  "S"-unit 
down.  With  a  view  toward 
doing  something  to  over- 
come the  effects  of  swr  on 
a  line,  getting  the  power  in- 
to the  load  may  or  may  not 
involve    doing    anything 
about  the  swr.  The  cause  of 
the  swr  on  the  line  is  the 
mismatch    between    the 
load  and  transmission  line 
impedances.  For  instance, 
in    Fig     9(a)    we    have    a 
50-Ohm  load  and  a  50-Ohm 
transmission  line,  No  mat- 
ter how  long  the  line  is,  a 
transmitter  is  going  to  see 
50  Ohms  at  the  transmitter 
end  of  the  line,  In  Fig.9(b), 
we  have  a  complex  load  on 
the   transmission    line.    At 
the  junction  of  the  line  and 
the   load   there  will   be  a 
mismatch,    One    cure    for 
this  problem  is  to  do  some- 
thing     at      this      junc- 
ture—insert an  impedance 
matching    device.    This 
would  eliminate  the  swr  on 
the  line,  and  the  line  would 
be   "flat,"   with    no    more 
than  its  inherent  losses. 

This  is  usually  the  pre- 
ferred solution,  but  not 
always  a  practical  one.  So, 
in  lieu  of  this,  we  can 
tackle  things  from  the 
transmitter  output  ter- 
minals. At  this  end  of  the 
transmission  line  there  are 
two  things  we  can  do.  One 
is  to  experiment  with  the 
length  of  the  transmission 
line.  A  transmission  line 
when  it  is  not  terminated  in 
its  characteristic  im- 
pedance will  present  a 
complex  impedance  at  its 
feed  terminals.  Depending 
on    the    frequency    and 
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length  of  the  liner  this  com- 
plex   impedance    can    be 
capacitive  or  inductive.  So, 
by  experimenting  with  the 
line    or    by    doing    some 
calculations,  we  can  find  a 
line  length  where  a  situa- 
tion similar  to  Fig.  4  exists. 
The  transmission  line/load 
considered  as  a   whole   is 
matched.    The   only   price 
we   pay   is   the   bit  of   in- 
creased loss  on  the  line  due 
to  the  swr.  Of  course,  this 
sort    of    solution    is    only 
practical  on  one  frequen- 
cy,   As    the    frequency 
changes,  the  antenna  load 
impedance    changes,    the 
electrical    length    of    the 
transmission  line  changes, 
etc.    Therefore,    the   more 
common  solution  is  to  in- 
sert a  tuning  device  at  the 
transmitter    end    of    the 
transmission  line.  The  tun- 
ing device  can  handle  the 
various    complex    imped- 
ances found  at  the  end  of 
the  line  on  various  frequen- 
cies     and     match     the 
transmission  line/load  con- 
sidered   as    a    whole,    It 
presents    a    constant    50- 
Ohm    impedance    to    the 
transmitter    output    when 
properly    adjusted.    We 
haven't  cured  the  cause  of 
the  swr,  because  the  basic 
mismatch  at  the  antenna 
terminals  still  exists.   But, 
we  will  be  able  to  get  more 
power    into    the    antenna 
and  pay  only  a  small  price 
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in  terms  of  increased  line 
loss  due  to  the  swr 

The  foregoing  was  con- 
cerned with  swr,  its  effects, 
and    what    may    be   done 
about    it,    But,    to    really 
"close  the  loop/'  we  might 
consider   if  we   are  really 
getting  anyplace  by  match- 
ing. That  is,  say  we  have 
the  setup  of  Fig,  9(c),  Our 
"super"  tuning  device  is  ef- 
fective enough  so  that  with 
the    same    antenna    and 
transmission    line    on    80 
through    10    meters,    it 
presents    a    50-Ohm    im- 
pedance to  the  transmitter. 
The    transmitter    loads 
easily     to     produce     a 
100-Watt  output,   and   an 
swr    meter    between    the 
transmitter  and  tuner  reads 
1 :1 ,  The  answer  to  whether 
we    are    getting    anyplace 
depends  upon  whether  we 
are  trying  to  do  something 
reasonable  or  not.  Remem- 
ber, in  the  discussion  of  the 
simple    ac    circuit    it    was 
mentioned  that  only  resis- 
tances    can     dissipate 
power.  So,  if  the  resistance 
part  of  the  antenna  load  is 
significantly    higher    than 
the    rest    of    the    resistive 
losses    in    the    system 
(transmission    line    and 
tuner),  we  may  be  getting 
someplace.    Most    of    the 
power  will  be  dissipated  in 
the  higher  value  resistance. 
The  resistance  part  of  the 
antenna    impedance    is 
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referred  to  as  radiation 
resistance  and  can  be 
found  in  antenna  manuals 
for  the  usual  types  of 
antennas.  For  a  ViAdipole 
antenna,  it  might  be  on  the 
order  of  60  Ohms.  So  if  the 
resistance  losses  in  our 
matching  system  are  just  a 
few  Ohms,  essentially  all 
of  the  power  will  be 
dissipated  in  the  radiation 
resistance.  Now,  if  we  take 
that  10  meter  VtX  dipole 
and  try  to  operate  it  on  60 


or  160  meters,  the  radia- 
tion resistance  falls  to 
around  one  Ohm  or  less, 
So,  guess  where  all  the 
power  is  going  even  though 
everything  loads  fine  and 
the  swr  meter  reading 
looks  great?  The  use  of  tun- 
ing devices  certainly  has 
advantages  in  many  appli- 
cations.  It  provides  more 
uniform  loading  to  the 
transmitter  across  a  band 
where  the  actual  transmis- 
sion line/antenna  junction 


swr  is  changing.  They  also 
allow  many  amateurs  to 
operate  on  bands  they  do 
not  have  proper  antennas 
for  by  at  least  getting  some 
power  into  the  antenna  for 
radiation,  But,  you  can't 
beat  the  basics  of  power 
distribution  in  simple  ac 
circuits,  even  when  operat- 
ing at  rf  I 

This  article  has  not  tried 
to  deal  with  every  nuance 
of  the  swr  question.  Math 
has    been    completely 


avoided  and  a  number  of 
propositions  have  simply 
been  presented  without 
discussion,  although  they 
can  be  verified  from  anten- 
na manuals.  I  feel,  though, 
that  if  you  try  to  relate  the 
transfer  of  power  in  an  rf 
application  back,  within 
reason,  to  the  transfer  of 
power  in  simple  ac  circuits, 
you  will  be  able  to  feel 
more  comfortable  and  un- 
derstand more  when  look- 
ing at  that  swr  meter.  ■ 
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In  the  September,  1977, 
issue  of  73,  there  was  an 
interesting  article  by  Peter 
Stark  using  active  fitters.  I 
was  glad  to  see  this  be- 
cause I  feel  that  active 
filters  have  been  rather 
neglected.  The  Active  Filter 
Cookbook  by  Don  Lan- 
caster (Howard  W.  Sams  & 
Co.  240  pp,  $14.95)  would 
seem  to  be  the  next  step  if 
you  liked  Peter's  article 
and  want  to  know  more. 

Although  not  a  wide 
variety  of  filters  are 
covered  in  this  book, 
everything  that  you  need 
to  know  is  here.  The  sort  of 
stuff  which  is  missing  is 
about  the  more  exotic 
types,    and    most    people 


would  not  have  any  use  for 
them.  Don  starts  the  book 
off  with  some  filter  basics 
and  some  definitions  of 
filter  terms.  He  talks  about 
active  filter  advantages 
and  disadvantages  and 
continues  with  a  descrip- 
tion of  the  rest  of  the  book. 

In  chapter  two,  informa- 
tion on  op  amps,  which 
form  the  backbone  of  ac- 
tive filters,  is  given. 
Described  are  integrators, 
summing  blocks,  and  basic 
amplifiers,  Also,  there  are 
some  guidelines  for  select- 
ing which  device  is  useful 
for  your  application.  Final- 
ly, basic  information  on 
some  of  the  more  widely 
used  op  amps  is  provided. 

The  next  six  chapters 
give  theory  on  how  the 
filters  workr  selecting 
which  configuration 
(Bessel,  Butterworth,  or 
Chebyshev)  to  use,  and 
what  makes  up  each  of 
these  three  types,  Informa- 


tion on  component  toler- 
ance is  given  here  also. 
Don  goes  on  further  to 
discuss  scaling,  which  is  an 
easy  way  of  taking  the  nor- 
malized filters  given  in  this 
book  from  their  regular  fre- 
quency of  1  kHz  and  plac- 
ing them  at  the  frequency 
which  you  desire. 

Chapter  9  is  miscellany- 
It  gives  information  on 
selecting  resistors  and 
capacitors.  It  talks  about 
manual  wide-range  tuning 
along  with  some  thoughts 
on  voltage  control  This 
chapter  ends  with  the 
description  of  elliptical 
filters,  which  are  some- 
what unusual. 

The  tenth  and  final 
chapter,  like  all  of  Don's 
other  cookbooks,  goes  into 
some  applications  for  ac- 
tive filters,  such  as  tone 
decoding,  modems,  quad- 
rature art,  and  color 
organs.  Finally,  he  hints  at 
some  uses  which  the  reader 


can  pursue  himself, 

Throughout  this  book, 
math  is  kept  simple  and  is 
used  sparingly.  Instead, 
emphasis  is  placed  on 
graphs  and  tables,  which 
help  the  reader  to  better 
visualize  what  is  going  on. 
Examples  of  selecting  a 
filter  and  putting  it  to  use 
are  given  throughout  the 
text.  There  are  numerous 
pages  on  active  filter 
theory,  complete  with 
math,  but  this  is  separate 
from  the  main  text  and  can 
be  completely  ignored  by 
those  not  interested. 

While  some  may  scoff  at 
the  idea  of  paying  so  much 
for  a  book  on  audio  filters, 
I  would  recommend  this 
book  to  those  who  have  a 
lot  of  filtering  needs.  At 
audio  frequencies,  active 
filters  are  far  better  than 
coil  and  capacitor  com- 
binations and  this  book 
will  open  the  door  to  their 
use. 
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Clegg  is  FM  Headquarters ! 

No  one  else  offers  the  wide  selection  of  VHF  FM  Transceivers  that 
you'll  find  at  Clegg. 
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Made  in  USA 
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Clegg  FM-28 
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Clegg  MARK  3  and  FM-76 

1 2  Channel  coverage. 

Select  144  or  220  MHz 
"For  the  budget  minded" 

But  if  you  have  another  brand  in  mind  we  can  supply  any  of  the  other  fine  FM  or  Multi-Mode 
Transceivers  and  Hand  Helds  manufactured  by  YAESU,  ICOM,  WILSON,  DRAKE— and  at  very  competitive 
prices.  And  we  service  them  all/ 


VaeSu  CPU-250OR 


Yaesu  FT-6Z5RD  &  FT225RD 


WILSON  Mark  II 


ICOM  IC-21? 


Whatever  your  needs  In  FM  or  Mult  i mode  Transceivers,  Hand  Helds,  Antennas,  etc, 
call  your  friends  at  Clegg,  using  our  new  departmentalized  telephone  system. 

ORDERS  AND  QUOTES;  TOLL  FREE  1-800-233-02 SO 
SERVICE  DEPARTMENT:  TOLL  FREE  1-800-233-0337 
ENGINEERING,  PURCHASING,  ADMINISTRATION  AND  ACCOUNTING:  1-717-299-7221 


And— let  us  fill  your  antenna  requirements; 

•  Towers,  Masts  &  Hardware 

•  Rotators  &  Cables 

•  Coax  &  Connectors 

•  Hf^  VHf;  UHF  Beams  &  Mobile  Antennas 

•  Multi-Band  Dipoles 

•  Traps  &  Baluns 
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Communtcatkxis  Corp, 
191 1  OW  Homestead  Lane 
Greenfield  Industrial  Park 
Lancaster,  Fft  17601 


t^  Reader  Service— see  page  21 7 
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—  hooray  for  stability! 


Economy  and  performance  go  digital 
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Atbertvilte  AL  35950 


After  fighting  the 
temperature  drift 
problem  with  a  555-based 
audio  frequency  shift 
keyer,  I  decided  to  try 
crystal  control.  The  design 
had  three  basic  re* 
quirements:  high  perfor- 
mance, economy,  and  digi- 
tal circuitry. 

Making  a  few  quick  cal- 
culations, I  found  that  I 
could  obtain  a  2125  Hz 
tone  from  an  8500  kHz 
military  surplus  crystal  ! 
had  on  hand  by  dividing  by 
4000.  Likewise,  the  2295  Hz 
tone  would  require  a  9180 
kHz  crystal.  Frequency  tol- 
erance is  not  critical  in  this 
application  because  a 
Hertz  or  two  off  in  frequen- 
cy is  barely  noticeable  (I 
wish  some  of  the  guys 
could  get  within  10  or  so), 
and  the  crystal  would  have 
to  be  off  8  kHz  in  order  for 
the  tone  to  be  off  by  2 


Hertz, 

The  8500  kHz  crystal  I 
used  is  a  small  type  in  an 
HC18-type  holder,  which  is 
about  1/8  by  1/2  by  5/8 
inches.  The  9180  kHz  crys- 
tal is  in  an  FT-243-type 
holder  and  was  originally 
at  8970  kHz.  Fortunately, 
this  type  of  holder  is  easily 
opened,  and,  alsof  the 
crystal  can  be  etched 
rather  easily.1 

Circuit  Details 

The  circuit  uses  eight  in- 
expensive ICs,  all  of  which 
can  be  purchased  from  sev- 
eral sources  for  less  than 
four  dollars.  Each  oscilla- 
tor is  free  running.  The 
oscillator  circuit  is  the 
simplest  one  available/ 
but  works  well  for  crystals 
in  the  range  from  about  2 
to  15  MHz  of  almost  any 
type.  Some  higher  frequen- 
cy crystals  of  the  overtone 
type  will  oscillate  at  the 
fundamental  frequency 
with  this  circuit 

The  output  of  each  oscil- 
lator is  fed  into  separate 
divide- by-ten    counters 


(SN7490)  to  ensure  isola- 
tion, Referring  to  Fig,  1 ,  the 
output  of  each  divider, 
now  850  and  918  kHz,  re- 
spectively, is  fed  into  a 
NAND  gate,  U7A-U7D 
C5N7400).  The  four  gates  in 
this  chip  are  wired  so  that 
only  one  of  the  frequencies 
is  passed  at  a  time,  depend- 
ing  upon  whether  the 
switching  input  is  low  or 
high  The  signal  is  taken 
from  the  last  section  of  the 
7400  and  divided  by  10 
twice  more  with  U3  and  U4 
and  then  divided  by  2  twice 
by  US,  the  SN7473  dual 
flip-flop.  This  results  in  a 
total  division  by  4000, 
which  yields  square  waves 
of  2125  and  2295  Hz  The 
signal  must  consequently 
be  passed  through  a  low- 
pass  filter  in  order  to 
change  it  to  a  sine  wave,  I 
used  a  circuit  similar  to 
that  in  the  AK-13  for  the 
filter.  Active  low-pass 
filters  could  be  designed 
for  this  job,  but  the  main 
advantage  to  them  is  space 
savings,  since  no  amplifica- 
tion is  needed.  The  passive 


filter  won  out  in  my  case 

for  simplicity  and  eliminat- 
ed the  need  for  another 
power  supply  connection 
on  the  board.  Some  adjust- 
ment in  the  divider  net- 
work may  be  necessary  to 
suit  individual  transmitter 
requirements.  Finally,  this 
sine  wave  is  fed  into  the 
microphone  input  of  an 
SSB  transmitter. 

The  keying  circuit  shown 
is  designed  to  operate  from 
the  series  loop  in  the 
printer  and  keyboard.  The 
keying  input  is  taken  from 
the  top  of  the  emitter 
resistor  of  the  loop  switch- 
ing transistor  (27-Ohm 
resistor  in  my  TU),  If  plus  5 
volts  is  used  for  the  switch- 
ing  input,  resistor  Rs 
should  be  increased  to  15k 
Ohms.  If  separate  key- 
board and  printer  circuits 
are  used,  the  input  should 
be  modified  accordingly,  If 
it's  more  convenient  to 
have  the  mark  condition 
low  instead  of  high,  the 
two  crystals  could  be 
switched  or  another  tran^ 
sistor  configuration  could 


52 


KEY 

OSCILLATOR 
KEflfeG  INPVT 
(  <£♦"  CLOSED 

Kg  T    QPtN 
J 


Z2K      TO  MC  INPUT 


LOOP  CURRENT   SHIFT  > 

CONTROL  INPUT  *{+l,3V) 

(CURRENT   IN    LOOP 
-  F2  *  MARK  ) 


fti         ftr 


f  DENOTES  CONNECTION   TO  *SV 
th  DENOTES  CONNECTION    TO   COMMON 

•    i-  15  USED  FOP  SHIFT  INPUT 

CHANGE    Rm    TO  OK 

P*#TS   MST 

U*  w  U5#  U?  -  SM74O0 

U2-U4.U6-5W7490 

L»  -SNT473 

QI.O?  -5ENENAL  PENTOSE    5  NP* 

Ti  -9iSOKMi    *T1L 

T2  -ttSOOKm  *TA.L 

ALL  RESJSTOPS   >fA  WATT 

ALL  CAPACftTJRS  5QV  D<S£  CEPAMtC 

COILS  -BBmH    TOPOiOS 


U7   EXPANDED 
Fl) 


^o 


->  our  to 

QlVlDEftS 


il 


■ 


c 


^-^ 


F?> 


-<  KEYING 
INPUT 


Fig.  J.  77L  crystal  AFSK  oscillator. 


be  used  {see  Fig.  2).  For  CW 
IDP  on-off  keying  is  used  in- 
stead of  narrow  shift.  The 
key  thus  also  acts  as  a 
t ran sm it-receive  switch 
when  using  VOX  with  the 
transmitter. 

Construction  Details 

The  complete  circuit,  ex- 
cept for  the  power  supply 


and  the  88  rnH  toroids,  is 
on  a  2-  by  4-inch  circuit 
board  using  the  layout 
shown  in  Fig.  3.  Bypassing 
of  all  plus  5-volt  leads  with 
a  -1  uF  capacitor  is  recom- 
mended Leads  should  be 
kept  as  short  as  possible, 
and  all  leads  which  leave 
the  chassis  should  be 
bypassed  to  ground  to  pre- 


vent rf  from  activating  the 
switching  chip.  Good  filter- 
ing of  the  power  supply  is 
necessary  for  a  clean  out- 
put from  the  transmitter. 
The  circuit  draws  about 
180  mA 

Conclusion 

While  not  having  the  ad- 
vantages of  a  single  crystal 
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Fig.  3.  PC  board  layout,  foil  side. 


synthesized  unit,  this  one 
does  have  rock-solid 
stability,  is  relatively  inex- 
pensive, and  is  readily 
compatible  with  computer 
or  TTL  circuits.  Several 
QSOs  were  made  using  this 
unit,  and  only  favorable 
comments  have  been  re- 
ceived. 
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Pulser  Plus 

a  one-shot  with  more 


This  circuitry  turns  your  single-shot  multivibrator  into  a  useful  piece  of  test  equipment. 


This  gadget  is  a  combi- 
nation of  circuits  from 
two  previous  articles.  The 
first,  in  the  October,  1974, 
issue  of  73 1 1  described  a 
wide-range  repeating  pulse 
generator  using  three  555s. 
The  second  article  was  in 
73  for  February,  1975,  *  and 
described  a  variable  pulse 
width,  single-shot  genera- 
tor using  TTL  devices.  Both 
of  these  circuits  were  inter- 
esting and  I  hope  that  the 
circuit  discussed  here  has 
kept  all  the  good  features 
of  both. 

The  circuit  of  the  putser 
is  shown  in  Fig  1.  Here, 
again,  the  circuit  consists 
mainly  of  three  555s.  Every 
time  S1  is  pressed,  there  is 
a  pulse  at  the  output,  the 
length  of  which  is  variable 
over  a  wide  range.  Both 
positive-  and  negative- 
going  pulses  are  available. 
The  unit  operates  over  a 
supply  voltage  range  of  4.5 
to  16  volts,  which  makes  it 
usable  with  both  TTL  and 
CMOS,  and  even  linear  cir- 
cuitry under  certain  condi- 
tions 

Here's  how  it  works:  U1 
is  connected  as  an  RS  flip- 
flop.  I  have  not  seen  much 
on   using   the   555   in   this 


way,  but  it  is  just  right  for 
our  application.  As  long  a5 
pin  2  is  low,  the  output  is 
high.  When  S1  is  pressed, 
pin  2  goes  high,  pin  4  goes 
low,  and  the  output  (pin  3) 
goes  low.  Since  a  555  is 
negative-edge  triggered, 
U2  will  be  triggered  when 
pin  3  of  U1  goes  low.  As  U2 
is  connected  as  a  single- 
shot  multivibrator,  there 
will  be  a  pulse  on  pin  3  for 
a  length  of  time  deter- 
mined by  the  equation  T  = 
1.1(R1+R2)CL  A  positive- 
going  pulse  is  available 
from  pin  3  of  U2.  U3,  con- 
nected as  an  inverter,  pro- 
vides a  negative-going 
pulse.  Note  that  the  output 
pulse  is  somewhat  less 
than  the  supply  voltage 
and  the  pulse  height  varies 
directly  with  this  voltage, 
An  interesting  addition 
to  this  circuit  is  also  shown 
in  Fig.  1.  This  is  nothing 
more  than  a  diode  bridge, 
but,  when  hooked  up  as 
shown,  it  allows  you  to  get 
power  from  the  circuit  that 
you  are  testing  without 
worrying  about  connecting 
the  polarity  wrong.  This 
trick  is  not  new,  but  it  is  a 
great  addition  to  simple 
pieces  of   test  equipment 


like  this  pulser  and  logic 
probes. 

This  circuit  can  easily  be 
built  using  a  minibox  as  an 
enclosure.  Have  R1,  S2, 
and  SI  mounted  on  the 
front.  Put  J1  in  the  back, 
Perhaps  a  rough  calibra- 
tion of  R1  would  be  useful. 
In  some  applications,  both 
output  polarities  may  be 
required,  in  which  case  S2, 
the  polarity  selector,  could 
be  eliminated,  and  two 
output  jacks  used.  Be  sure 
to  locate  S1  so  that  it  can 
be  used  without  hitting  any 
of  the  other  controls. 


This  unit  can  be  used 
anywhere  that  a  variable 
width,  single-pulse  multivi- 
brator is  needed.  While  it  is 
not  very  different  from  the 
average  one-shot,  the  little 
extras  make  it  a  valuable 
addition  to  your  lab.B 
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Oh,  My  Poor  Quad! 

—  measuring  wind  speed 


L'Eggs  are  the  legs. 


Several  73  Magazine  ar- 
ticles on  anemometers 
and  weather  indicating 
devices  by  W2A001  *  and 
W9CGP  caught  my  in- 
terest and  led  to  the  con* 
struction  of  the  anemom- 
eter shown  in  Photo  A.  I 
have  been  casually  in- 
terested in  wind  speed  and 
direction,  particularly 
when  going  fishing  or  sail- 
ing or  attempting  to  out- 
guess the  weatherman. 

Several  early  construc- 
tion attempts  were  unsuc- 
cessful due  to  the  lack  of  a 
readily  available,  low-cost 
pivot  point,  and  a  method 
of  trapping  the  wind  (cut- 
ting Ping-Pong™  balls  in 
half  just  didn't  work). 

After  stacking  a  three- 
element  15  meter  beam 
and  a  three-element  20 
meter   beam,    I    became 


even  more  interested  in 
wind  direction  and  wind 
speed.  The  wind  surface 
area  and  resultant  torque 
vary  considerably  de- 
pending on  whether  the 
wind  blows  against  the 
elements  broadside  or 
against  the  boom  length 
(element  tips  facing  the 
observer),  In  my  instance, 
the  antenna  surface  area  is 
approximately  9.5  square 
feet  when  viewed  broad* 
side  and  less  than  5  square 
feet  when  facing  the  boom 
lengths.  When  you  con- 
sider the  combined  anten- 
na torque  and  wind  loading 
on  the  antenna  and  tower, 
the  resultant  load  on  the 
rotor  and  tower  is  con- 
siderable. 

Pointing  the  antenna 
boom  lengths  into  the  wind 
significantly  reduces  the 


wind  loading  and  length- 
ens rotor  life.  If  high  winds 
should  develop,  an  in- 
dicating device  in  a  high- 
traffic  area  such  as  the 
kitchen  would  indicate 
wind  speed  and  gusts.  A 
wind  vane  mounted  on  the 
tower  would  serve  to  in- 
dicate the  wind  direction. 

The  major  items  re- 
quired to  construct  the 
anemometer  are  a  bicycle 
front  axle,  three  L'Eggs™ 
stocking  containers,  a  slot- 
car  motor  or  other  perma- 
nent magnet  dc  motor 
(which  will  serve  as  a  dc 
generator),  a  0-50  micro- 
ampere meter,  a  pipe  or 
length  of  tubing,  and  the 
top  from  a  spray  paint  can 
(Photo  B). 

The  problem  of  finding  a 
low  resistance  pivot  point 
was  solved  by  cutting  in 
half  the  front  axle  of  a 
discarded  bicycle  and 
using  it  as  the  pivot  point, 
Most  bicycle  axles  may 
have  to  be  annealed  before 
drilling  a  hole  to  accept  the 
motor  shaft.  This  shaft  can 
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Photo  A.  Complete  anemometer  system. 


Fig.   1.  Anemometer  sche- 
matic. 


be  held  in  place  with  epoxy 
glue  or  setscrews  (Photo  C). 
I  used  setscrews  to 
secure  the  motor  shaft  to 
the  axle  so  that  the  motor 
could  easily  be  changed, 
although  this  hasn't  been 
necessary  during  two  years 
of  operation.  Be  sure  the 
slot-car  motor  readily 
drives  the  0-50  micro- 
ampere meter  when  spun 
by  hand. 

A  piece  of  tubing  or  pipe 
is  selected  so  that  the  lip  of 
the  bicycle  axle  rests  on 
the  outside  diameter  of  the 
tubing  as  shown  in  Photo 
D,  An  aluminum  retainer 
bracket  secures  the  axle  to 
the  tubing,  and  a  piece  of 
Romex  insulation  taped 
around  the  dc  generator 
will  prevent  it  from 
rotating  inside  the  tubing. 

In  Photo  E,  three  1/8-inch 
diameter  aluminum  rods 
are  cut  into  7%-mch 
lengths  and  threaded.  The 
L'Eggs  stocking  containers 
are  secured  with  nuts  Each 
rod  is  then  threaded  into  a 
1V4-inch  diameter  by 
T^-inch  thick  aluminum 
disk.  The  threaded  holes 
are  spaced  120  degrees 
apart.  The  center  of  the 
disk  should  be  drilled  so 
that  it  will  pass  through  the 
bicycle  axle. 

Locate  a  plastic  aerosol 
spray  can  top  which  will  be 
used  as  a  rain  shield.  Cut, 
or  burn  out  with  a  sol- 
dering   iron,    the    internal 
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Photo  B-  Component  parts  of  anemometer 


plastic  wall  which  is  used 
to  lock  the  cap  on  the  can. 

A  hole  should  be  drilled  in 
the  center  of  the  cap  so 
that  it  will  fit  over  the  axle. 
The  unit  is  assembled  by 
placing  the  cap  over  the 
bicycle  bearing  nut,  fol- 
lowed by  the  cup  assembly 
(which  is  secured  with  the 
remaining  axle  nut).  (Photo 
EJ  A  wooden  plug  may  be 
inserted  in  the  other  end 
where  the  two  wires  come 
through. 

It  just  so  happened  that 
three  of  the  constructed 
anemometers  indicated 
approximately  one  micro- 
ampere per  mph  on  the 
0-50  microampere  meter 
readout  device.  Depending 
on  various  motor/dc 
generator  outputs,  a  small 
value  of  variable 
resistance  (0-50  Ohms)  may 


have  to  be  inserted  in 
series  to  calibrate  the  mph 
reading.  A  switchable 
shunt  resistor  should  be  in- 
stalled across  the  meter 
movement.  This  will 
enable  the  meter  to  read 
0-50  mph  or  0-100  mph  full 
scale.  Refer  to  Fig,  1. 

The  internal  resistance 
of  the  meter  and  the  shunt 
value  can  easily  be  deter- 
mined by  using  the  formula 
or  circuits  found  in  the 
ARRL  Handbook.  In  most 
cases,  the  shunt  value  will 
be  the  same  as  the  meter's 
internal  resistance,  A 
typical  shunt  value  would 
be  5  Ohms.  I  used  common 
carbon  resistors  since  ex- 
treme accuracy  was  not  as 
important  as  the  relative 
readings. 

Frequent  monitoring  of  a 
NOAA  weather  station  in- 


Photo  C.  $lot<ar  motor  attached  to  bicycle  axle  by  means 
of  two  set  screws. 


dicated  that  the  observed 
meter  measurements  were 
very  close  to  local  mph 
readings.  Since  I  was  only 
concerned  with  relative 
readings,  no  actual 
calibrating  resistance  was 
required, 

If  you  are  a  purist,  the 
easiest  way  to  calibrate  the 
anemometer  is  to  compare 
the  readings  with  an 
anemometer  of  known  ac- 
curacy. An  alternate  meth- 
od would  be  to  mount  the 
anemometer  on  the  front 
of  a  car  and  adjust  the 
calibration  pot.  An  open 
field  or  vacant  parking  lot 
should  be  selected  and  all 
safety  precautions  and 
speed  limits  observed>  A 10 
mph  reading  should  be  suf- 
ficient  for  adequate 
calibration  The  air-foiling 
effect  of   the  car  chassis 


will  affect  the  readings  if  it 
is  held  outside  a  window. 
Also,  be  sure  the  wind  is 
not  blowing. 

One  word  of  caution: 
Provide  some  means  of 
disconnecting  and  ground- 
ing the  lead-in  wire  from 
the  anemometer  to  prevent 
damage  from  lightning. 

Mount  the  anemometer 
in  a  clear,  unobstructed 
area  and  pay  attention  to 

Mother  Nature! ■ 
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Photo  D.  Bicycle  axle  held  in  tubing  by  use  of  aluminum 
retainer. 


Photo  E.  Completed  wind-catching  assembly. 
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A  Self-Containecl, 
Fully-Automated, 

Transistorized  Fuse  Tester 

amaze  your  friends 


Take  a  look  at  the  English  answer  to  the  battery  and  bulb. 


H 


C F.J.  Ward  GST Al 
50  Lakeside 

Bracknell,  Berkshire 
England  RGI2  2LE 

ere   is  a  simple  fuse 
tester   for   the   shack 


TEST 


m 

i  Ok 


) 

LEO 


JV 


Fig.  1. 


which  is  quick  and  easy  to 
build  and  use.  Although  it 
is  only  one  step  better  than 
a  battery  and  bulb,  it  does 
have  an  advantage  in  that 
it  will  test  those  low- 
current  fuses  that  appear 
here  and  there.  (And  it  is 
bound  to  impress  your 
nontechnical  friends!) 

The  circuit  is  shown  in 
Fig-  1,  and  operation  is  as 
follows: 

1-  With  no  fuse  con- 
nected, there  is  no  base 
current  and,  hence,  no  col* 


LACING  COBO 


OAFT£Ry 


METAl   STRIP 


WOOd  BASE 


Fig.  2. 


lector  current;  the  LED  re- 
mains dark.  Use  of  a  silicon 
transistor  ensures  that  the 
leakage  current  is  negligi- 
ble. 

2.  When  a  short  circuit 
(good  fuse)  is  placed  across 
the  test  terminals,  it  com- 
pletes the  base  drive  line, 
and  base  current  will  flow, 
The  resulting  collector  cur- 
rent will  light  the  LED, 

The  base  current  will 
have  a  value  of  approx- 
imately 0.24  mA  since  the 
supply  is  3  volts.  The  base- 
emitter  drop  is  about  0.6 
volts,  and  the  base  drive 
resistor  is  10k  Ohms.  This 
will  cause  a  collector  cur- 
rent of  HFE  times  0.24  mA 
to  flow,  and,  for  a  typical 
HFE  spread  of  50  to  150, 
this  will  be  12  to  36  mA, 
which  will  easily  light  the 
LED,  With  my  unit,  I  used 
a  low-gain  transistor  sal- 
vaged from  a  surplus  com- 
puter board  which  gives  a 
collector  current  of  16  mA, 
With  a  high-gain  transistor, 
the  collector  current  can 
be  adjusted  by  increasing 
the  value  of  the  base  drive 
resistor,  but  it  is  much  bet- 
ter to  use  a  low-gain  tran- 
sistor because  leakage  cur- 


rent  through  the  fingers 
when  using  the  tester  can 
cause  the  LED  to  light  even 
if  the  fuse  is  blown!  This  ef- 
fect is  much  worse  with 
high-gain  transistors. 


Construction 

The  tester  can  be  made 
up  as  shown  in  Fig.  2.  The 
components  are  mounted 
on  a  small  piece  of 
Veroboard,  This  is  fixed  to 
the  wooden  base  plate 
with  screws  and  spacers 
made  from  ball-point  pen 
cases  cut  into  %-inch-long 
tubes.  The  two  AA-size  bat- 
teries are  tied  together 
with  lacing  cord,  which 
holds  them  against  the 
spacers.  The  test  terminals 
are  made  from  some  brass 
strip  that  t  had  in  the  junk 
box,  but  bits  cut  from  an 
old  can  would  do  as  well. 
The  batteries  are  soldered 
into  the  circuit  since  no 
current  flows  unless  a  good 
fuse  is  tested.  They  should 
last  a  long  time  with  the  in- 
termittent use  expected  of 
a  fuse  tester, 

I  have  drilled  a  hole  in 
the  base  of  my  tester  so 
that  it  can  be  hung  up 
when  not  in  use  ■ 
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Toll 


Call  ZZ  1-800-243 


•    Retail  Price  Catalog    •    Monthly 
Computerized  Used  Equipment  List 


WILSON 
MARKtV 


OVER  50  BRANDS  IN  STOCK 

•  KENWOOD  •  SWAN  •  KDK  •  DENTRON  • 

•  MOSLEY  •  WILSON  •  YAESU  •  DRAKE  • 

•  LARSEN  •  BENCHER  •  PIPO  •  BEARCAT  • 

•  B  &  W  •  DATONG  •  ICOM  •  PANASONIC  • 

•  ARRL  PUBLICATIONS*  ALLIANCE  *MF  J  • 

•  CUSHCRAFT*TRAC*MICROLOG*CDE  • 

•  FINCO  •  DSI  •  DAYBURN  INSULATORS  • 

•  BIRD*  ASTATIC*  HAM  KEY* REGENCY  • 

•  HUSTLER* SAXTON*TEN  TEC* AMECO  • 

•  AMCOMM  •  CALL  BOOK  •  KLM  •  TEMPO  • 

•  ROHN  *  BUTTERNUT  •  Plus  Many  More!  • 


•  NEW  AND  USED  EQUIPMENT 

"Get  on  our  used  equipment  mailing  list" 

•  TRADES  WELCOME 

"The  best  allowances  anywhere" 

"We  buy  good  used  SSB  gear" 

•  FREE  CATALOG 

"Prices  of  all  major  manufacturers" 

•  SAME  DAY  U.P.S.  SHIPPING 

"Just  a  phone  call  away" 

•  COMPLETE  RADIO  SERVICE  SHOP 

"Mail  Order  Repair  Service" 

•  Fast  Efficient  Service  •  We  Repair  All  Brands 

•  All  Work  Guaranteed  •  Amateur  Extra/ First  Class 
Licenses  •  Send  Us  Your  Defective  Equipment  U.P.S, 
Collect  •  Free  Shipping  Both  Ways  If  Work  Is  Done 

•  Most  Repairs  Done  and  Shipped  Within  7  Days 


OUR  FINE  REPUTATION  SPEAKS  FOR  ITSELF 

"YOU  SHIP  IT 


WE  FIX  IT 


COMMUNICATIONS 


or  Write 

for  your 

super  quote 

today! 


^T34 


95  Kitts  Lane,  Ne wington,  Conn.  061 1 1      Connecticut  Residents  Call: 

"Near  ARRL  Headquarters"  (203)  667-0811 


master  charge 


•-,  •<im« 


visa 


OPEN  MON.-FRI.   106  •  THURS,   10-8  P.M.  •  SAT.   10-4 

EASY  DIRECTIONS:  Rt  15  South  -  2  blocks  past  McDonald's 

(Berlin  Turnpike) 


p*  Reader  Servtc* — sec  page  2  F 1 
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Don't  Get  Burgled! 

build  this  simple  alarm 


Isn't  security  worth  $10  or  less? 


WiiiiQw  R,  Fletcher,  Jr, 
28  W  River  view  Drive 
Fairbanks  AK  9970} 


Here  is  a  simple  burglar 
alarm  that  makes  an 
excellent  one-evening  proj- 
ect and  can  result  in  a  safe 
car  or  shack.  It  is  based  on 
the  fact  that  some  thieves 
will  not  stop  for  anything 


except  a  good  reliable 
alarm  such  as  this  one. 
There  are  no  critical  parts 
to  find  or  adjustments  to 
make  with  this  alarm  as 
with  others  I've  seen  {Jef- 
frey Pawlan  WA6KBL, 
"The  Smart  Alarm/'  73 
Magazine,  June,  1975).  The 
circuit  allows  safe  exit  and 
entry  using  a  minimum  of 
components.    Most    ham 


r*  c**  j^4 


operators  with  a  small  junk 
box  could  probably  build  it 
for  almost  nothing.  Even  if 
you  had  to  buy  al  I  the  parts 
new,  it  should  cost  less 
than  $10,  Shopping  in  the 
back  of  73  Magazine  could 
put  it  closer  to  $5.  Not 
much  for  such  a  reliable 
source  of  protection. 

Operational  Description 

All  you  have  to  do  is 
park  your  car,  open  the 
door,  set  the  alarm,  and  ex- 
it. Unlike  other  alarms  I 
have  read  about,  there  is 
no  minimum  exit  time  on 


this  one.  For  example,  you 
can  take  as  long  as  you 
want  to  unload  groceries, 
kids,  etc.  This  alarm  is  only 
activated  and  starts  timing 
out  the  next  time  your  door 
is  opened,  such  as  when 
you  return  or  when  a  thief 
decides  your  car  is  next. 
You  then  have  ten  seconds 
to  switch  off  the  alarm. 
Once  switched  off,  it  will 
not  sound  the  car  horn. 

Circuit  Description 

The  circuit  is  inexpen- 
sive, reliable,  and  very  easy 
to  build.  For  active  com- 


TO  DOf>« 
SWITCH 


Fig.  1.  Burglar  alarm  schematic  diagram. 
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ponents,  it  uses  a  very  com- 
mon integrated  circuit 
(NE555),  one  PNP  transis- 
tor, and  one  SCR.  See  Fig. 
1. 

The  tinner  circuit  is  de- 
signed to  have  12  V  dc  ap- 
plied at  all  times.  If  the  cir- 
cuit used  a  power  switch,  it 
would  cause  false  trigger- 
ing of  the  timer,  and  this 
would  cause  the  horn  to 
sound  after  time-out,  It 
does,  however,  use  a 
switch  in  the  relay  circuit. 
With  the  switch  in  the  off 
position,  it  holds  the  input 
to  pin  2  at  ground,  which 
also  prevents  false  trigger- 
ing of  the  timer,  With  the 
switch  in  the  on  position,  it 
puts  ground  to  the  relay 
circuit  so  it  can  be 
switched  in  or  out,  to  shut 
off  the  alarm,  and  removes 
the  ground  from  the  trigger 
input  (pin  2).  When  pin  2 
goes  high  (12  V  dc),  this 
arms  the  alarm. 

When    you    open    the 
door,  the  switch  is  in  the 


off  position  and  ground  is 
applied  to  the  trigger  input 
(pin  2).  If  the  door  opens, 
the  door  switch  puts 
ground  on  the  trigger  input 
wire.  Now  you  can  switch 
to  the  on  position.  This 
arms  the  circuit  and  the 
trigger  input  still  sees 
ground  (via  the  door 
switch).  You  can  now  close 
the  door  and  lock  it  if  you 
wish.  This  puts  pin  2  at  1 2  V 
dc.  The  next  time  the  door 
is  opened,  pin  2  receives  a 
negative-going  pulse  which 
starts  the  time-out.  When 
pin  2  goes  low,  pin  3  (out- 
put) goes  high  (12  Vdc)and 
turns  on  the  SCR.  After  the 
circuit  times  out,  pin  3 
drops  back  low  again, 
which  turns  on  Q1,  and  K1 
energizes  which  sounds  the 
alarm.  Relay  K1  can  be 
connected  to  a  horn,  bell, 
lights,  or  any  combination 
thereof.  The  alarm  will 
continue  to  sound  until 
you  shut  off  the  switch 
and,  by  then,  the  would-be 


thief  should  be  long  gone. 

If  for  any  reason  you 
need  to  alter  the  entry 
time,  it  is  easily  accom- 
plished by  changing  R1  or 
CI.  Increasing  either  will 
lengthen  entry  time  and 
decreasing  either  will 
decrease  entry  time.  With 
the  components  shown,  en- 
try time  is  about  10  sec- 
onds. I  find  this  to  be  just 
about  right  to  comfortably 
enter  and  shut  the  alarm 
off. 

If  this  alarm  is  to  be  used 
for  shack  protection,  you 
must  build  an  additional 
input  circuit  which  is 
nothing  more  than  a  switch 
and  resistor  combination 
(Fig;  2).  Also,  if  house  cur- 
rent is  preferred  over  a  bat- 


I20VAC 


Dl-4f  IN400I-  50V 

RATING   OR  HIGHER 
AT   I   AMP 


tery,  Figt  3  shows  a  power 
supply  circuit  that  will 
work. 

This  alarm  has  already 
proven  itself  once  for  me! 
Since  that  one  attempt  on 
my  car  by  a  thief,  I  con- 
sider it  to  have  paid  for 
itself,  If  you  value  your 
possessions  as  I  do,  this 
alarm  will  give  you  peace 
of  mind  while  away  from 
your  car  or  shack.  ■ 
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Fig.  2.  input  circuit  switch 
schematic  diagram. 
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Fig,  3.  Power  supply  schematic  for  burglar  alarm. 


Power  x  2 

dual  auto  batteries 


Your  car  will  always  start,  and  you  can  operate  all  you  like. 


Harry  /,  Miller 
991  42nd  Street 
Sarasota  FL  33580 


If  you'd  like  to  install  a 
second  battery  in  your 
car  to  operate  your  radio, 
CB  unit,  ham  setup,  etc, 
and  not  worry  about  hav- 
ing enough  current  to  oper- 
ate your  starter,  use  the 
device  shown  in  Frg,  1 . 


Your  car's  alternator  will 
charge  both  batteries,  but 
operating  your  radio  gear 
too  long  will  only  dis- 
charge one,  leaving  the 
regular  vehicle  battery  ful- 
ly charged  for  instant  use, 

D1  through  D4  are  stud- 
mounted  silicon  diodes 
rated  at  60  piv  and  25 
Amps  or  more.  Mount  with 
the  usual  insulating  wash- 
ers on  a  heat  sink,l 


RADIO 

GEAR 

Dl 
-LJ 

^ 

D2 

AUTO     C 

i 

IRCUJTS 

I 

D3 

Ft 

i 

( 

6ai  r 

i 

OLT 
ERY 

ALTERNATOR 

IS    v 
SATT 

OLT 
ERY 

m 

Pt 

1 

1 

A 

7 

h 

7 

c 

i      a 

i        0 
i       F 

AUTO 

VOLTAGE 
HEGULATOfi 

Fig.  1,   Battery  isolator  schematic  diagram. 


61 


George  R>  Alien  W2FPP 
161  Rosedale  Dr, 
Bingham  ton  NY  13905 


Experimenting  with  Tones 


fun  with  functions 


Tone  generation  the  foolproof  way* 


Tone  generators,  or 
audio  oscillators  as 
they  are  commonly  called, 
are  frequently  used  in  ama- 
teur and  commercial  radio 
systems.  They  are  used  in 
touchtone™  pads,  tone- 
burst  generators,  subaudi- 
ble  generators,  AFSK  oscil- 
lators, and  in  remote  sta- 
tion control  systems.  They 
have  also  been  widely  used 
for  years  in  test  generators 
for  testing  AM,  SSB,  and 
telephone  equipment. 
While  there  are  many  ways 
to  generate  tones  for  these 
and  other  uses,  most  of  the 
traditional  methods  have 
drawbacks  of  one  sort  or 
another.  LC  circuit  oscilla- 
tors, for  example,  are  dif- 
ficult to  tune  up,  twin-T 
oscillators  sometimes  are 
reluctant  to  oscillate,  and 
multivibrators    aren't   al- 


ways as  stable  as  required. 
The  above  problems  are 
compounded  when  at- 
tempting to  adapt  these  os- 
cillators to  frequency  shift 
keying  While  these 
drawbacks  aren't  too 
serious  to  an  experienced 
experimenter  or  engineer, 
they  sometimes  prove  to 
be  major  frustrations  and 
obstacles  to  the  average 
experimenter  who  needs  a 
good  audio  oscillator 
quickly. 

An  easy  and  almost 
foolproof  way  to  generate 
audio  tones  for  a  large 
variety  of  purposes  is  to 
use  one  of  the  IC  function 
generators,  readily  avail- 
able from  most  electronic 
supply  houses.  These  func- 
tion generators  and  a 
minimum  number  of  exter- 
nal  components  will   pro- 
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Fig.   7.  Basic  audio  oscillator,   All  resistors  are  1/4-  or 
Va-Watt  For  a  frequency  of  1  kHz,  C  =  .1  uF,  R  =  10k. 


vide  stable,  low-distortion 
sine  wave  audio  outputs. 
This  article  describes  the 
operation  and  application 
of  these  IC  function 
generators,  and  gives  sim- 
ple examples  and  circuits 
using  an  EXAR  XR2206 
function  generator  IC.  The 
experiments  require  no  test 
equipment  other  than  a 
pair  of  earphones  and  a 
VOM.  The  total  cost  of 
these  experiments  should 
be  under  $10,  provided 
that  a  source  of  12V  dc  is 
available. 

The  EXAR  XR2206  IC  Func- 
tion Generator 

Fig,  1  shows  a  basic 
audio  oscillator  using  an 
XR2206  IC  None  of  the 
components  is  critical,  and 
the  circuit  should  work 
the  first  time  it  is  turned  on. 
R  and  C  are  the  frequency 
determining  components. 
With  the  values  given  for  R 
and  C,  the  function  genera- 
tor will  produce  an  audio 
output  of  1  kHz.  Connect 
the  earphones  to  point  A 
through  a  .1-uF  capacitor 
as  shown.  A  clean  sine 
wave  of  about  1  kHz  will 
be  heard.  The  output  im- 
pedance is  600  Ohms,  and 
the  IC  will  drive  earphones 
of  600  Ohms  or  higher  im- 
pedance. It  will  not  drive  a 
4-  or  8-Ohm  speaker  The 


rms  audio  output  is  about 
1-2  V,  which  is  more  than 
enough  for  most  purposes. 
For  ease  of  construction, 
the  circuit  may  be  bread- 
boarded  on  a  Continental 
Specialties  or  similar 
breadboard. 

With  the  earphones  still 
connected  to  point  A,  re- 
move Rx  from  the  circuit. 
The  output  should  become 
slightly  richer  in  harmonics 
as  the  sine  wave  is  changed 
to  a  triangle  wave.  If  an 
oscilloscope  is  available, 
the  waveforms  should  ap- 
pear as  shown  in  Fig.  2. 

Connect  the  earphones 
to  point  B,  the  square  wave 
output,  through  a  1-uF 
capacitor.  A  1-kHz  tone, 
rich  in  harmonics  (square 
waves),  should  be  heard.  If 
an  oscilloscope  is  avail- 
able, the  waveform  should 
appear  as  shown  in  Fig,  3. 

The  output  frequency  of 
the  function  generator  is 
determined  by  R  and  Cr  by 
the  expression: 

f  =  1/RC 

Thus,  in  this  case, 

f  =  i/[(lxio4xixio-7)] 

=  1/10- 3  =  10J/1   =  1000 
Hz 

Component  tolerances 
are  an  important  con- 
sideration if  a  precise  fre- 
quency is  desired  With 
average,    run-of-the-mill 
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capacitors  and  resistors 
(20%  tolerances),  you  can 
get  near  the  desired  fre- 
quency, but  you  won't  get 
exactly  on  frequency.  If  a 
precise  frequency  is  de- 
sired, then  a  trimming  resis- 
tor should  be  inserted  in 
the  circuit  as  shown  in  Fig. 

Temperature  Stability 

The  temperature  stabili- 
ty of  the  XR2206  is  about 
15  parts  per  million  per 
degree  centigrade,  or 
about  .15%  over  the 
temperature  range  of  0  to 
75  degrees  C  This  is  very 
good  temperature  stability 
and  probably  better  than 
needed  for  most  purposes. 
Unfortunately,  in  practice, 
it  is  difficult  to  achieve  this 
stability  due  to  tempera- 
ture tolerances  of  R  and  C, 
the  frequency  determining 
components.  In  the  circuit 
given  in  Fig.  1 ,  it  is  assumed 
that  normal  run-of-the-mill 
carbon  composition  resis- 
tors and  disk  ceramic  ca- 
pacitors will  be  used.  Com- 
ponents of  this  variety  ex- 
hibit very  poor  tempera- 
ture stability,  and  will 
change  in  value  from  10  to 
20%  from  room  tempera- 
ture to  freezing.  This 
phenomenon  can  be  veri- 
fied by  connecting  the  out- 
put of  the  tone  generator 
to  a  counter,  and  then  plac 
ing  the  tone  generator  in 
the  refrigerator.  A  signifi- 
cant change  in  frequency 
will  be  noted. 
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Fig.  2.  (a)  Waveform  with  Rx 
in  circuit;  (b)  Waveform 
with  Rx  removed  from  cir- 
cuit 
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Fig.  3.  Waveform  at  square 
wave  output 
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Fig.  4.  Adding  a  trimming 
resistor  to  adjust  frequen- 
cy. 

The  temperature  stabili- 
ty of  the  tone  generator  cir- 
cuit can  be  improved  con- 
siderably by  using  temper- 
ature-stable components 
for  R  and  C.  For  Cr  mylar™ 
or  silver  mica  capacitors 
should  be  used;  for  R,  1  % 
resistors  of  the  variety 
RN55  (an  industry  designa- 
tion) should  be  used.  These 
components  exhibit  good 
temperature  stability,  and 
are  readily  available  from 
the  supply  houses  listed  at 
the  end  of  the  article.  Fig.  5 
shows   a   stable   oscillator 


-requency 

C 

R 

100  Hz 

,01  mylar 

1  meg 

500  Hz 

100  W  Vdc 

200,000 

1000  Hz 

100T000 

1500  Hz 

66T500 

2000  Hz 

49,900 

3000  Hz 

33,200 

5000  Hz 

20,000 

Fig.  5.  5fafa/e  oscillator,  Resistors  are  1%  tolerance  MIL 
style,  RN55D,  RN55C,  or  RN55F.  f  =  1/RC 


with  a  table  of  components 
for    various    frequency 

ranges. 

The  XR2206  IC  is  a 
unique  chip  in  that  it  is  de* 
signed  for  two-frequency 
or  AFSK  operation.  If  the 
circuit  in  Fig.  6  is  used,  the 
frequency  will  change 
from  1000  to  1170  by 
grounding  pin  9.  By  adding 
a  relay,  as  shown  in  Fig.  6, 
this  circuit  may  be  used  for 
AFSK  keying.  The  output  of 
the  oscillator  is  continuous 
when  changing  frequency, 
as  shown  in  Fig,  7 \  and  thus 
the  oscillator  may  be  used 
to  modulate  an  S5B  trans- 
mitter to  produce  F5K, 

Tone-Burst  Oscillator 

Fig.  6  shows  a  simple 
tone-burst  oscillator.  Point 
C  is  connected  to  the  push- 
to-talk  line  in  the  transmit- 
ter. When  the  transmitter  is 
keyed,  a  short  tone  burst  is 
generated  and  fed  to  the 
audio  circuit  of  the  trans- 
mitter. Rj  adjusts  the  time 
duration  of  the  tone  burst, 
and  Ra  controls  the  output 
tone  level.  Choose  C  and  R 
according  to  the  formula 
shown  for  the  desired  fre- 
quency, 

Subaudible  Oscillator 

A  simple  subaudible 
tone  oscillator  may  be  con- 
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structed  by  using  the  cir- 
cuit in  Fig.  8,  In  this  case, 
omit  the  NE555V  and  its 
associated  components, 
and  connect  pin  4  of  the 
XR2206  to  +12  V.  The  out- 
put of  the  subaudible  gen- 
erator should  be  con- 
nected to  the  high  side  of 
the  modulation  or  devia- 
tion control  in  order  to  by- 
pass audio  speech  filters 
that    pass    speech    in    the 

300-3000-Hz  range.  This 
type  of  oscillator  is  called 
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Fig.  6.  AFSK  oscillator.  R1 
=  90,900  RN 55,  1%;R3  = 
75,000  RN55f  1  %;  R2,  R4  = 
multiturn  miniature  20k 
pot,  such  as  Beck  man  or 
Spectrol,  which  are  used  to 
trim  the  frequencies  to 
1000  Hz  and  1170.  Hz, 
respectively. 
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Fig.    7.    Oscillator    output 
when  changing  frequency. 
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Fig.  8.  Tone-burst  oscillator. 
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subaudible  since  FM  re- 
ceivers with  private  tine  or 
tone  squelch  capability 
filter  out  frequencies 
below  300  Hz,  and  are  not 
passed  to  the  audio  stages. 
Subaudible  frequencies 
(frequencies  below  300  Hz) 
are  used  to  activate  a 
private-access  repeater  or 
station. 

Audio  Test  Generator/ 
Code-Practice  Oscillator 

A    simple    audio    test 
generator    may    be    con- 


structed by  using  the  cir- 
cuit in  Fig.  4.  If  R  is  10k  and 

the  potentiometer  is  a  500k 
pot,  the  frequency  may  be 
varied  over  the  range  of 
about  200  Hz  to  10  kHz 
This  simple  generator  may 
also  be  used  as  a  code- 
practice  oscillator  by  plac- 
ing a  key  between  +12  V 
and  pin  4  of  the  XR2206. 

Other  Function  Generators 

The  circuits  given  in  this 
article  were  based  on  the 
XR2206,  which  was  chosen 


because  of  its  ease  of  use 
and  availability.  Other 
function  generators,  such 
as  the  XR2207  and  the  In 
tersil  8038,  may  also  be 
used  to  generate  audio  fre- 
quencies.   However,    they 


are  not  the  same  as  the 
XR2206  and  lack  some  of 

its  capabilities.  If  these 
other  chips  are  to  be  used, 
a  set  of  application  notes 
should  be  obtained  from 
your  distributor,  I 


Sources  for  Pans 


XR2206CP,  NE555V,  .01  mylar 

(mylar  film),  nonprecision  resls* 

tors  and  other  parts— James 

Electronics. 

Resistors,  capacitors,  and 

mult  it  urn  trimming  pots — Poly 


Paks. 

Precision  1%  resistors— Harvy 
Electronics.  Vestal  Parkway  E.f 
Vestal  NY  13850,  or  Cramer, 
Summttt  and  other  large  dis- 
tributors. 


Synthesize  Your  Ashtray 


article  for  non-smokers 


Let  your  dashboard  do  it  for  the  22S. 


Hugh  S.  Peart  WB9VWM 

2502  Oak  Lane 

Rotting  Meadows  IL  60008 


Being  a  non-smoker  and 
the  owner  of  an  Icom 
IG22S  provided  me  with  a 


simple  way  to  have  a  pro- 
grammer built  permanent- 
ly into  my  car.  The  cup  in 
the  front  ashtray  is 
removable  and  has  enough 
room  in  it  for  8  miniature 
toggle  switches  and  8 
diodes  needed  to  program 
the  22$  for  any  of  its  fre- 
quencies 


An  aluminum  plate  was 
cut  to  fit  the  ashtray  open- 
ing and  drilled  out  for  the 
switches  and  mounting 
holes,  The  back  of  the  ash- 
tray has  a  hole  and  rubber 
grommet  in  it  to  protect 
the  connecting  cable.  A 
9-conductor  ribbon  cable 
(10  conductor  with  one 
wire  removed)  was  used 
with  the  accessory  plug 
connected  to  one  end-  The 
photo  shows  a  24-pin 
Molex  plug  which  my  rig 
uses,  but  the  9-pin  plug 
Icom  provided  works  just 
as  well.  The  switches, 
diodes,   and   ribbon   cable 


r 


were  obtained  from  James 

Electronics. 

I  made  a  listing  of  the 
frequency  conversion  code 
and  mounted  it  to  my  visor. 
When  the  ashtray  cover  is 
closed,  the  programmer  is 
hidden  in  the  dashboard. 
Best  of  all,  now  no  one 
leaves  old  butts  in  my  ash- 
tray. 

The  connector  in  the 
radio  is  connected  by  the 
ribbon  cable  to  the  chan- 
nel 22  switch  position  on 
the  matrix  board.  The  other 
21  positions  can  be  per- 
manently programmed  as 
you  desire! 
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Midland's  13-510  Is  One  Great  2-Meter  Mobile. 


Our 


510  A 


Even  Better! 


NEWf    The  13-510A  P.L.L  synthesizer  delivers  1,200  frequencies  between  143.00 

and  149.00  MHz . . .  the  full  2-meter  band,  plus  MARS. 

NEW!  The  13-510A  will  operate  with  up  to  a  6  MHz  split  between  TX  and  RX 

frequencies. 

NEW!  The  13-510A   microphone  connector  is  pre-wired  for  your  Touch-Tone® 

encoding  microphone. 

NEW!  The  13-51 0A  has  a  7-pin  accessory  connector  for  your  Touch-Tone®  dial, 
tone-burst  generator  or  discriminator  meter.  *Touch-Tone  >s  a  registered  trademark  ot  at&t, 

NEW!  The  13-510A  is  compatible  with  available  popular  CTCSS  continuous  tone- 
coded  squelch  system  accessories. 

NEW!  The  13-510A  has  3  transmitter  outputs:  1,10  and  25  watts. 


Midland's  1 3-51 0,  with  its  commercial-type  modular  construe- 
tion,  earned  its  reputation  as  one  tough  2-meter  FM  mobile. 
Now  Midland  has  made  the  13-51GA  an  even  more  versatile 
performer! 

The  13-510A  P.L.L.  synthesizer  splits  the  6  MHz  spread  be- 
tween 1 43.00  and  149.00  into  600  discrete  frequencies,  and  a 
5  KHz  up-shift  delivers  600  more  for  a  total  of  1  n200 . . .  shown 
directly  on  the  digital  display.  In  addition,  there's  access  to  4 
available  offsets  for  repeater  operation  on  +  600  Hz  with  crys- 
tals supplied  or  up  to  6  MHz  spread  with  your  crystals  installed. 

Inside  the  13-51GA,  there's  a  highly  sensitive  (0.3  uV),  highly 
selective  (-70  dB  at  ±  1 5  KHz)  dual  conversion  receiver  with 


dual  gate  MOSFET  RF  and  mixer  stages,  crystal  filter  fn  the 
1st  \Ft  ceramic  filter  in  the  2nd  IF,  and  helical  resonators  in  the 
RF  amplifier. 

The  transmitter  is  conservatively  rated  for  25  watts  output, 
switchable  to  1  or  10  watts  for  repeaters,  and  uses  direct  FM 
modulation  to  deliver  natural  sounding  audio. 

Other  features  making  Midland's  13-510A  the  one  to  look  at 
include  automatic  protection  circuit  for  the  output  transistor, 
internal  DC  filtering  and  polarity  protection,  a  deep-finned  heat 
sink  for  the  power  transistors,  and  electronic  switching  that 
needs  no  mechanical  maintenance.  Mobile  mounting  bracket, 
base  stand  and  push-to-talk  microphone  are  included. 


CHECK  OUR  SPECS: 

RECEIVER.  Type:  dual  conversion  superheterodyne.  1  st  tF  frequency:  16.9  MHz.  2nd  IF  frequency:  455  KHz.  Sensitivity:  Less 
than  0.5  uV  for  20  dB  quieting  (0.3  uV  for  12  dB  SINAD).  Spurious  response:  -60  dB.  Squelch  threshold:  Less  than  0.3  uV. 
Modulation  Acceptance:  ±  7.5  KHz.  Selectivity:  -70  dB  at  ±  15  KHz.  Audio  output  power:  1 .5  watts  at  8  ohms. 

TRANSMITTER.  Outputs:  1.10,  25  watts.  Frequency  deviation:  Adjustable  3  - 16  KHz  (normal  5  KHz),  Audio  Input:  600  ohms. 
Modulation  system:  Direct  FM.  Spurious  Radiation:  Less  than  -60  dB  below  carrier. 

GENERAL.  Power:  13.8  volts  DC,  negative  ground.  Current  drain;  Transmit,  2  -  7  amps.;  receive,  0,8  amps,  average.  Antenna 
impedance;  SO  ohms.  Unit  size;  2-5/8M  x  6-13/16"  x  9^5/8".  Unit  weight:  6.6  lbs. 


Want  to  know  more?  See  your 
Amateur  Radio  Dealer  for  Midland  Quality 

•  P.L.L  "22CT  MOBILE 
•CRYSTAL   '22(T  MOBILE 
-ANTENNAS  &  ACCESSORIES 
...  or  write  for  free  full-color  brochures. 
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INTE  RNATIONAL 

Box  1903,  Kansas  City,  Missouri  64141 


p*  Reader  Service — see  page  211 
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Dk  Ralph  E,  Taggart  WB8DQT 
602  S.  Jefferson 
Mason  Ml  48854 


Attention,  Satellite  Watchers! 

—  a  solid-state  monitor  for  GOES 


The  satellite  doctor  strikes  again. 


In  a  previous  article  in  73 
(November,  1978),  I  de- 
scribed various  approach- 
es for  reception  of  GOES 
(geostationary  operational 
meteorological   satellite) 


picture  signals  on  S-band 
(1691  MHz).  For  the  experi- 
enced satellite  fanatic,  the 
S-band  conversion  is  the 
big  snag  to  implementing 
GOES    operations,    since 


■'■hlhi|4BM»Miiii_ 


Photo  A.  The  remote  display  terminal  in  the  author's  pro- 
totype. This  used  the  cabinet  bezel,  CRT,  HV  module,  and 
yoke  from  a  Robot  fast-scan  view  finder.  The  cabinet  con- 
tains these  components  and  the  relevant  CRT  circuits. 
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most  have  adequate  dis- 
play equipment  to  handle 
the  APT  mode  pictures.  For 
newcomers,  however,  the 
problem  is  more  complex, 
particularly  since  many 
new  converts  to  weather 
satellites  have  little  experi- 
ence in  electronic  con- 
struction. All  things  con- 
sidered, the  easiest  ap- 
proach for  most  is  an  inte- 
grated display  monitor 
which  permits  photographs 
to  be  obtained  from  a  TV- 
like  display, 

The  73  Weather  Satellite 
Handbook  contains  one 
such  display  unit  that  will 
do  a  fine  job.  This  monitor 
is  a  multimode  unit,  how- 
ever, and  is  designed  to 
handle  both  geostationary 
and  polar  orbiting  satel- 
lites. If  geostationary 
spacecraft  such  as  GOES 
are  the  major  objective, 
there  are  several  design 
simplifications  which  are 
possible.  In  addition,  since 
designing  the  original  unit, 
several  new  circuit  ideas 
have  been  tried  with  good 
results.  It  seemed  a  good 
idea  to  present  a  circuit  in- 
corporating many  of  these 
ideas  while,  at  the  same 
time,  getting  at  a  unit  that 


was  designed  strictly  with 
GOES  service  in  mind. 

Before  getting  into  a  dis- 
cussion of  the  unit,  a  short 
digression  on  design  phi- 
losophy is  in  order.  There  is 
no  single-circuit  solution  to 
any  given  problem,  Some 
approaches  are  more  com- 
plex than  others,  and  each 
has  its  own  unique  trade- 
off  between  simplicity  and 
performance.  As  is  always 
the  case  in  my  published 
circuits,  I  have  taken  the 
simplest  approach  that  will 
yield  quality  results.  If  you 
think  you  have  a  better 
solution  at  one  point  or  the 
other,  feel  free  to  modify 
the  beast.  If  worse  comes 
to  worst,  you  can  always 
put  it  back  in  its  original 
state  with  assurance  that  it 
will  do  a  good  job. 

The  second  problem  fac- 
ing the  home  constructor 
these  days  is  the  matter  of 
obtaining  parts.  It  gets 
hard  enough  to  obtain 
garden- variety  compo- 
nents at  times,  without  try- 
ing to  duplicate  a  circuit 
where  the  author  had  ac- 
cess to  a  one-of-a-kind  part 
left  over  from  the  construc- 
tion  of  the  last  lunar 
module!    In    that    regard, 


you  can  rest  assured  that 
all  of  the  parts  specified 
are  widely  available  and  a 
wide  margin  for  substitu- 
tion exists.  In  each  case 
where  this  is  possible,  1  will 
try  to  outline  what  you 
should  look  for  in  substi- 
tute parts.  Virtually  all  of 
the  specified  components 
are  available  from  local 
distributors,  off  the  peg- 
board  at  your  local  Radio 
Shack,  or  from  mail-order 
supply  firms. 

Finally,  as  an  aid  to 
those  who  are  terrified  of 
what  looks  like  a  complex 
project,  virtually  all  of  the 
active  circuits  for  this 
monitor  have  been  boiled 
down  to  single  large  plug- 
in  circuit  boards  with  only 
14  connections  to  the  out- 
side world.  For  those  with- 
out facilities  for  making  PC 
boards,  the  boards  are 
available,  as  I  will  note 
later. 

Circuit  Functions 

In  the  broadest  sense, 
the  monitor  has  to  take  the 
satellite  video  signal  and 
turn  it  into  a  meaningful 
image.  To  understand  how 
it  does  this,  we  must  first 
understand  the  satellite 
video  format  which  is  sum- 
marized in  Fig.  1.  GOES 
pictures  are  transmitted  in 
the  APT  (automatic  picture 
transmission)  mode,  and, 
for  the  sake  of  discussion, 
the  overall  circuit  can  be 
broken  down  into  a  num- 
ber of  fundamental  sub- 
units,  each  with  its  own 
function, 

(1)  Video  arc  u  its  —  These 
circuits  must  filter  the 
signal  to  remove  any  com- 
ponents outside  of  the 
video  passband  and  must 
demodulate  it  in  such  a 
way  that  maximum  subcar- 
rier  amplitude  (white) 
results  in  a  bright  trace  on 
the  screen,  while  minimal 
amplitude  (black)  causes 
the  trace  to  be  extin- 
guished, 

(2)  Sync  Circuits  —  Here  we 
must  maintain  a  precise  4 
Hz  trigger  rate  in  order  to 
display  the  picture  proper- 


ly. Since  it  is  possible  to 
record  the  satellite  pic- 
tures on  standard  audio 
tape,  it  is  most  useful  if  the 
sync  circuits  will  function 
even  with  the  speed  varia- 
tions resulting  from  the 
recording  and  playback 
process,  in  addition  to  han- 
dling satellite  signals  in 
real  time, 

(3)  Phase  circuits  —  Al- 
though the  sync  circuits 
maintain  the  proper  trigger 
rate,  they  cannot  assure 
that  the  line  trigger  pulse 
that  starts  each  display  line 
corresponds  precisely  with 
the  start  of  each  line  of 
satellite  video.  Without 
special  provisions  for  phas- 
ing the  picture,  you  are 
likely  to  get  a  display 
where  the  left  edge  of  the 
actual  picture  falls  some- 
where inside  the  display 
frame,  forcing  you  to  cut 
and  paste  the  picture  to  get 
the  proper  display. 

(4)  Horizontal  deflection 
circuits  —  In  this  case,  we 
want  to  generate  a  linear, 
250  ms  line  each  time  a  line 
trigger  pulse  is  produced 
by  the  sync  circuits. 

(5)  Vertical  deflection  cir- 
cuits—Here we  want  to 
produce  a  linear  vertical 
scan  which  requires  200 
seconds  for  the  trace  to 
move  from  the  top  to  the 
bottom  of  the  screen.  If 
8-second  frames  in  slow 
scan  (SSTV)  are  actually 
slow  scan,  then  APT  pic- 
tures with  their  200-second 
frame  intervals  are  very 
slow  scan  indeed! 

The  remaining  function- 
al description  will  center 
around  Fig.  2  (a  system 
block  diagram]  and  the 
schematics  in  Figs  3-6, 

Video  circuits  (Fig.  3). 
The  video  signal  from  the 
receiver  or  tape  recorder 
enters  the  unit  at  J1  across 
the  10k  CONTRAST  con- 
trol (Fig.  7).  Since  the  gain 
of  all  circuits  after  the 
CONTRAST  control  is 
fixed,  it  is  this  control  that 
determines  the  amplitude 
of  the  final  processed 
signal  and,  hence,  the  con- 
trast of  the  displayed  ptc- 


Subcarrier  frequency 
Subcarrier  modulation 
White  level 

Black  level 

Dynamic  range 
Line  rate 

Direction  of  horizontal  scan 
Frame  rate 

Direction  of  vertical  scan 
Number  of  scanning  tines/frame 
Aspect  ratio 
Baseband  video  bandwidth 


2400  Hz 

FM 

maximum  amplitude 

(@  96%) 

minimum  amplitude 

(@  4%) 

@  14  dB 

4Hz(240line^min.) 

left  to  right 

200  seconds 

top  to  bottom 

800 

1:1  (square) 

1600  Hz 


fig.  7.  Characteristics  of  the  APT  satellite  video  format 


tures.    From    the    CON- 
TRAST control,  the  signal 
enters    the    main    circuit 
board    on   pin   12   [Fig.   3] 
where  it  passes  through  an 
active  f ifter  (Ulj  set  up  for 
a  center  frequency  of  2400 
Hz,  a  bandwidth  of  1600 
Hz,    and    unity   gain.    The 
2840-Ohm  resistor  in  the  in- 
put circuit  sets  the  center 
frequency,  and  can  be  ap- 
proximated closely  enough 
by    paralleling    two    5600- 
Ohm    resistors.    From    the 
filter,  the  signal  is  routed  to 
U2,  which  is  the  video  power 
amplifier.  Here  the  signal 
gets    a    significant   power 
boost.  A  part  of  the  subcar- 
rier signal  is  tapped  off  at 
"A"  for  the  sync  circuits 
which    will    be    described 
shortly,  The  signal  is  also 
routed  off  the  board  at  pin 
15.  where  it  goes  to  T1  to 
be  stepped  up  in  voltage  in 
the    high    impedance   sec- 
ondary windings.  Here  it  is 
detected  by  a  bridge  recti- 
fier network.  The  output  of 
the  detector  is  a  4800  Hz 
waveform  (positive  going) 
whose  amplitude  is  propor- 
tional to  the  instantaneous 
amplitude  of  the  satellite 
subcarrier  This  signal  is  ap- 
plied to  the  CRT  grid  across 
a  10k  load  resistor  (Fig.  7). 
The  CRT  is  biased  by  the 
BRIGHTNESS    control    in 
the  cathode  circuit  so  that 
the  tube  is  just  cut  off  (the 
trace   is   just  extinguished 
when    viewed    in    a    dark 
room).  Any  positive  excur- 
sions at  the  grid  will  cause 
the  trace  to  brighten  pro* 
portionally  to  the  applied 
voltage  which  is  precisely 
what  APT  display  requires. 


About  5  V  swing  on  the  grid 
is  all  that  is  required  for 
useful  display.  To  prevent 
transients  or  other  inputs 
from  btooming  the  trace,  a 
conventional  silicon  diode 
and  zener  are  used  across 
the  grid  resistor  to  provide 
peak  white  limiting  by 
holding  voltage  at  the  grid 
to  a  maximum  of  a  little 
over  5  V  Q1,  the  blanking 
transistor,  is  driven  by  the 
line  trigger  pulse,  pulling 
the  grid  to  near  ground 
potential  and  blanking  the 
trace  during  horizontal 
retrace. 

5ync  circuits  (Fig.  4).  The 
operation  of  the  sync  cir- 
cuits is  based  on  the  fact 
that  the  2400  Hz  satellite 
subcarrier  is  locked  to  the 
same    master    frequency 
source  as  the  4  Hz  line  trig- 
ger generator.    If  we   can 
lock    a    stable    frequency 
source   to    the    subcarrier 
signal,    it    is    possible    to 
derive  the  4  Hz  line  trigger 
rate  by  digital   frequency 
division.    Our    reference 
source  in  this  case  is  a  565 
phase  locked  loop.  The  in- 
ternal   voltage    controlled 
oscillator  (vco)  of  the  loop 
is  adjusted  to  free  run  very 
close  to  2400  Hz  by  the  1  k 
vco  pot.  When  a  sample  of 
the  subcarrier  signal  from 
"A"  is  applied  to  one  input 
of  the  phase  comparator, 
the  vco  is  pufled  onto  the 
subcarrier  frequency  with 
the  vco  output  providing  a 
stable  source  for  frequen- 
cy division.  The  loop  will 
follow  any  reasonable  fre- 
quency changes  caused  by 
speed  changes  in  the  tape 
recorder,    thus   providing 
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Photo  B.  Above  chassis  (top)  and  below  chassis  (bottom)  views  of  the  electronics 
assembly  of  the  author's  prototype.  This  unit  contains  the  power  supply  and  the  main  cir- 
cuit board  A  fan  was  required  to  compensate  for  inadequate  heat  sinking  of  the 
regulators  (see  text). 


for  display  of  recorded 
video  as  well.  The  vco  sig- 
nal from  the  PLL  (U3)  is 
routed  through  a  series  of 
gates  in  U4  to  provide 
phasing,  a  function  I  will 
discuss  shortly.  The  2400  Hz 
output  from  U4  is  then  rout- 
ed to  a  frequency  divider 
chain  composed  of  U5,  U6, 
and  U7f  providing  a  total 
frequency  division  of  600. 
Since  2400/600  =  4,  we 
have  derived  the  proper 
line  trigger  rate.  This  4  Hz 
signal  is  routed  to  a  12  ms 
single-shot  (U8)  which  gen- 
erates the  required  trigger 
pulse*  A  sample  of  this 
pulse  is  routed  to  board  pin 


10  for  blanking,  while 
another  sample,  "B",  is 
used  to  actually  trigger  the 
horizontal  deflection  sys- 
tem. 

Phase  circuits  (Fig.  4).  Al- 
though the  phase  locked 
sync  system  does  maintain 
the  proper  line  rate,  it  can- 
not assure  that  the  line  trig- 
gering in  the  display  coin- 
cides with  the  start  of  a  line 
of  video  data.  When  it  does 
not,  which  is  likely  to  be 
the  case  most  of  the  time, 
you  get  a  situation  where 
the  left  edge  of  the  satel- 
lite picture  is  actually  in- 
side the  frame.  This  condi- 
tion   is    corrected    by   the 


phase  circuits.  To  under- 
stand their  function,  it  is 
necessary  to  redraw  a  por- 
tion of  Fig.  4  to  show  the 
connections  of  the  various 
gates,  This  is  done  in  Fig. 
4(a). 

The  PHASE  switch,  a 
normally-closed  push- 
button, has  one  side 
grounded  and  the  other 
connected  to  the  phasing 
bus  on  the  main  board  at 
pin  8.  Since  the  phase  bus 
is  normally  grounded,  this 
low  is  inverted  to  a  high  by 
gate  D,  and  this  high  is  ap- 
plied to  one  input  of  gate  B 
with  the  other  input  to  the 
2400  Hz  PLL  signal  that  is 


buffered  by  gate  A.  The 
2400  Hz  signal  is  thus 
gated  through  gate  B  and 
then  through  C  without  in- 
terruption on  its  way  to  the 
sync  divider  chain.  When  a 
phase  error  exists,  how- 
ever; the  switch  is  pressed 
(opened),  and  the  status  of 
the  phase  bus  is  now  deter- 
mined by  the  state  of  the 
collector  of  the  phasing 
transistor  (Q2).  This  tran- 
sistor is  driven  by  the  Q 
output  of  U8,  which  is  high 
except  during  the  12  ms 
trigger  interval  when  it 
goes  low.  This  results  in  the 
collector  of  Q2  remaining 
low  except  for  a  12  ms  high 
that  is  coincident  with  the 
trigger  pulse.  This  high  is 
inverted  to  a  low  by  gate  D, 
and  this  low  at  one  input  of 
gate  B  stops  the  2400  Hz 
signal  for  12  ms.  This  inter- 
ruption, occurring  once 
each  line,  represents  a  12 
ms  counting  error  in  the 
sync  chain  so  that  the  next 
trigger  pulse  is  delayed  for 
12  ms,  causing  the  begin- 
ning of  the  next  satellite 
video  line  to  appear  closer 
to  the  left  edge  of  the 
display.  The  PHASE  switch 
is  held  down  until  the  edge 
of  the  satellite  video  signal 
moves  over  to  the  left 
edge,  at  which  point  the 
switch  is  released.  This 
restores  proper  sync,  but, 
this  time,  the  picture  is 
properly  phased, 

A  worst-case  phase  error, 
where  the  left  edge  of  the 
picture  was  all  the  way  at 
the  right  end  of  the  250  ms 
line,  would  require  20  line 
pulses  to  correct  (250/12). 
Since  the  line  pulses  occur 
4  times  each  second,  the 
phase  switch  would  have 
to  be  held  closed  for  only  5 
seconds  (20/4).  This  is  en- 
tirety ample  since  about  20 
seconds  is  actually  avail- 
able for  phasing  at  the  start 
of  each  APT  frame.  The  ac- 
tion of  the  phase  circuits  in 
stepping  the  picture  into 
place  is  shown  in  Fig.  11. 

Horizontal  deflection 
(Fig.  5).  The  12  ms  trigger 
pulse  at  "B"  turns  on  Q3  for 
the  duration  of  the  pulse, 
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Fig.  2.  A  block  diagram  of  the  monitor  signal  processing  circuits. 


discharging  the  4;7  uF  ca- 
pacitor in  the  collector  cir- 
cuit. When  the  trigger 
pulse  is  finished,  this  ca- 
pacitor begins  to  charge 
through  the  HORIZONTAL 
SIZE  control,  producing  a 
voltage  ramp  that  is  ampli- 
fied by  U9.  The  output  of 
U9  drives  the  complemen- 
tary output  transistors  (Q4 
and  Q5),  which  have  the 
deflection  windings  in  their 
emitter  circuit  (pins  5  and  6 
of  the  main  board).  Feed- 
back to  the  inverting  input 
of  U9  via  the  100k  resistors 
helps  to  linearize  the 
deflection  waveform.  The 
HORIZONTAL  CENTER- 
ING control  feeds  a 
voltage  to  the  inverting  in- 
put which  provides  center- 
ing of  the  trace, 

Vertical  deflection  (Fig. 
6).  The  vertical  circuits, 
with    a    few    exceptions, 


function  much  like  the 
horizontal  circuits,  with  the 
vertical  deflection  wind- 
ings connected  to  pins  3 
and  4  of  the  main  board. 
The  differences  involve  the 
use  of  a  much  larger  dis- 
charge capacitor  (2200  uF) 
to  accommodate  the  200- 
second  sweep  interval  and 
the  fact  that  the  capacitor 
is  cycled  by  a  switch  (the 
sweep  switch)  rather  than  a 
transistor.  In  the  RUN  posi- 
tion of  the  DPDT  center- 
off  sweep  switch,  a  reed 
relay  (K1)  on  the  main 
board  is  pulled  in,  causing 
its  contact  (K1A)  to  short 
out  the  capacitor  and  reset 
the  sweep  at  the  top  of  the 
screen.  When  cycled  to 
the  center-off  position 
(RUN),  the  contacts  of  K1 
open,  permitting  the  ca- 
pacitor to  charge  and  in- 
itiating   the    sweep    down 


Fig.  3.  Monitor  video  circuits.  Unless  otherwise  noted  in 
this  and  other  schematics,  all  resistors  are  Va  W,  5%  car- 
bon film,  ail  decimal  value  capacitors  are  50  or  100  V 
dipped  mylar,  all  capacitors  between  1  and  10  uF  are  76  to 
35  V  tantalums,  and  all  higher  value  capacitors  are 
aluminum  eiectrolytics  rated  at  16  V.  All  unmarked  diodes 
are  general-purpose  switching  types  {1N457f  1N914,  etc.). 
Circled  numbers  refer  to  board  pinoutsf  while  circled  let- 
ters refer  to  interface  points  on  other  schematics, 


the  screen.  The  other  posi- 
tion of  the  switch  (FOCUS) 
grounds  the  bases  of  Q6 
and  Q7,  centering  the  trace 
on  the  screen.  This  position 
is  used  to  focus  the  CRT  or 
the  film  camera  and  also 
serves  as  a  standby  posi- 
tion when  the  monitor  is 
not  displaying  pictures. 
The  low-resistance  vertical 
windings  would  cause  one 
or  the  other  of  the  deflec- 
tion transistors  to  draw  ex- 
cessive current  if  left  for 
long  periods  in  the  RESET 
or  RUN  positions.  In  the 
FOCUS  position,  neither 
transistor  is  drawing  cur- 
rent, and  they  will  sit  in- 
definitely without  over- 
heating. 

Mainframe  wiring  (Fig.  7). 
Much  of  the  mainframe 
wiring  has  been  covered  in 
previous  circuit  descrip- 
tions. In  order  to  eliminate 
the  chance  that  power 
transformers  would  cause 
unwanted  deflection  of  the 
scanning  beam,  it  is  sug- 
gested that  the  power  sup- 
ply be  remoted  from  the 
main  cabinet  The  main- 
frame does  contain  the 
+  5,  +15,  and  -15  V 
regulator  ICs,  driven  from 
the  unregulated  voltage 
buses  from  the  remote  sup- 
ply, If  the  regulators  were 
mounted  on  the  supply  it- 
self, you  would  get  un- 
wanted voltage  drop  in  the 
connecting  cable.  In  addi- 
tion, the  mainframe  con- 
tains the  high-voltage 
module  for  generating  the 
+  7-10  kV  required  for  the 
CRT   external    anode.   The 


high  voltage  module  will 
be  discussed  in  detail  in  the 
construction  section.  Re- 
gardless of  the  approach 
taken,  however,  it  is 
desirable  to  power  the 
module  from  its  own  regu- 
lators to  minimize  interac- 
tion with  other  circuit  com- 
ponents. 

Power  supply  (Fig.  8), 
This  supply  is  one  possibili- 
ty for  generating  the  re- 
quired voltages.  A  low- 
voltage  transformer  (T3) 
provides  the  unregulated 
voltages  via  a  bridge  rec- 
tifier and  filter  capacitor 
network.  The  +350  volts 
required  for  the  internal 
anode  and  focus  grid  of 
the  CRT  as  well  as  the 
BRIGHTNESS  network  is 
obtained  via  a  conven- 
tional power  transformer 
(T2)  and  a  full-wave  recti- 
fier assembly.  T2  also  pro- 
vides the  6.3  V  ac  required 
by  the  CRT  filament.  The 
mainframe  and  power  sup- 
ply circuits  are  shown  with 
Cinch  Jones  P-B08-AB  and 
S-308-AB  connectors,  re- 
spectively. An  8-conductor 
cable  with  an  S-308-CCT  on 
one  end  and  a  P-308-CCT 
on  the  other  is  used  to  in- 
terconnect the  monitor 
and  its  supply.  The  power 
supply  is  turned  on  via  an 
ac  lead  actuated  by  an 
SPST  switch  (S3)  on  the 
mainframe. 

Construction 

Main  Circuit  Board 

Fig.  9  shows  the  land 
layout  for  the  main  circuit 
board  which  carries  most 
of  the  active  circuits.  If 
you  do  not  have  facilities 
for  making  boards,  this  par- 
ticular board  is  available  — 
a  point  that  will  be  covered 
at  the  end  of  the  article. 
The  component  layout  is 
shown  in  Fig.  10  as  viewed 
from  the  component  side 
of  the  board.  The  main 
puzzle  in  wiring  the  board 
is  the  cluster  of  unused 
holes  between  the  LM380 
and  the  LM565.  These 
holes  mark  the  demise  of 
an  idea  that  was  better  on 
paper  than  it  was  in  prac- 
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Photo  C.  An  /R  frame  from  GOES  E  displayed  on  the  prototype  monitor,  Despite  the  small 
screen  size,  the  picture  is  relatively  clear,  showing  a  major  tropical  storm  off  the  west 
coast  of  Mexico.  The  IR  format  displays  cold  objects  as  white  [space  and  high  cloud 
tops),  while  warmer  areas  are  darker,  Note  the  warm  surface  temperatures  in  the 
southwestern  US  and  northern  Mexico  in  this  frame.  The  use  of  a  somewhat  larger  CRT 
would  assure  the  full  800-line  resolution  in  the  APT  pictures. 
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tice.  The  idea  was  to  place 
a  Mm  iter  in  front  of  the  PLL 
to  remove  any  AM  varia- 
tions in  the  signal,  thus  im- 
proving the  ability  of  the 
loop  to  lock  on  the  subcar- 
rier.  That  part  worked,  but 
the  unforseen  difficulty 
was  that  the  limiter  was 
quite  sensitive  to  any 
noise,  and,  should  it  begin 


to  limit  on  noise,  much  of 
the  advantage  of  the  PLL 
was  lost.  Out  went  the 
limiter  notion! 

In  wiring  the  main  board, 
sockets  are  suggested  for 
all  ICs.  They  do  increase 
the  cost  of  the  project,  but 
they  suddenly  seem  worth 
it  when  you  discover  that 
you  have  a  bad  chip  to 
replace!  If  you  watch  the 
polarity  of  tantalum  and 
aluminum  e lee troly tics 
and  remember  that  all  the 
ICs  have  the  same  orienta- 
tion, you  will  not  get  into 
much  trouble. 
Mainframe 

Once  the  board  is  fin- 
ished, the  remaining  deci- 
sions revolve  around  the 
packaging  style  you  want 
to  use,  The  schematics  of 
Figs.  7  and  8  assume  that 
the  monitor  will  go  in  one 
box  with  the  power  supply 
remoted  on  its  own  chassis. 
In  terms  of  simplicity,  this 
is  probably  the  best  ap- 
proach to  take.  In  the  case 
of  the  prototype  unit,  I 
opted  for  a  different 
scheme  which  got  just  a  bit 
more  complicated,  I  hap- 
pened to  have  a  Robot  Re- 
search fast-scan  viewf inder 
unit  which  had  a  suitable 
CRT,  yoke,  and  HV  mod- 
ule, so  this  was  stripped 
and  used  as  a  remote 
display  terminal,  The 
power  supplies  and  main 
circuit  board  assembly 
were  mounted  on  a  chassis 
behind  a  standard  rack 
panel.  Photo  A  shows  the 
display  terminal,  and 
Photo  B  shows  the  rack- 
mounted electronics  pack- 
age. If  I  were  doing  the  job 
over  again,  I  would  certain- 
ly follow  the  first  route  I 
suggested.  No  matter  what 
scheme  you  employ,  the 
power  supply  should  be 
remote  from  the  CRT  cir- 
cuits. It  is  virtually  impossi- 
ble to  package  everything 
in  one  cabinet  and  avoid 
unwanted  deflection  of  the 
CRT  trace  by  transformer 
fields,  You  can  try  if  you 
want,  but  plan  it  so  you  can 
pull  the  transformers  with 
minimal    difficulty!    When 
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you  actually  start  to  build 
the  mainframe  and  power 
supply,  you  will  run  into 
situations  where  you  may 
want  to  substitute,  so  let's 
look  at  some  of  those  op- 
tions. 

CRT.  The  CRT  used  in 
the  prototype  was  the  orig- 
inal tube  that  came  with 
the  fast-scan  viewfinder.  It 
is  a  type  5M140P7M  manu- 
factured by  Thomas  Elec- 
tronics, 100  Riverview 
Drive,  Wayne  NJ  07470, 
They  made  a  larger  tube 
for  the  Robot  Model  70 
SSTV  monitor  which  is 
ideal  for  satellite  display 
and  has  the  same  pinouts 
as  the  smaller  tube  used  in 
the  prototype.  The  latter 
measures  only  4.25"  x 
3.25"  (5  inches  diagonally) 
and  is  really  quite  small  for 
the  display  of  an  800-line 
picture.  Although  the  pic- 
tures am  acceptable,  you 
really  can't  get  the  full 
resolution  unless  you  have 
a  somewhat  larger  tube. 

The    one    used    in    the 
Robot    Model    70    is    just 
about  ideal.  Both  of  these 
tubes  have  a  P7  phosphor. 
This  long-persistence  phos- 
phor is  sufficient  to  let  you 
see  some   aspects   of  the 
picture   in   real   time   in   a 
dark   room   and   therefore 
has  some  advantages.    P4 
phosphors  of  the  type  used 
in  black  and  white  TV  sets 
will    also    work    fine,    al- 
though they  do  not  have 
the      long-persistence 
feature.     If    you    have    a 
Model  70  SSTV  monitor  on 
hand    that    is   doing   little 
these  days  with  the  advent 
of  digital  SSTV  scan  con- 
verters, you  can  use  this  as 
the  basis  for  a  conversion, 
as  it  will  provide  a  cabinet, 
yoke,    HV   module,   and  a 
suitable    power    trans- 
former. If  you  are  building 
from  scratch,  I  would  sug- 
gest   contacting    Thomas 
and  seeing  what  is  avail- 
able along  the  lines  of  the 
tubes    they    supplied    to 
Robot,    Their    prices    are 
quite    reasonable    com- 
pared   to    other    sources. 
Failing  this,  you  can  check 


out  various  small  black 
and  white  TV  picture  tubes 
at  your  local  distributor. 
Many  of  these  will  work 
fine  if  you  change  the 
socket  wiring  to  accommo- 
date the  pinouts.  Many  of 
these  will  have  a  12  V  fila- 
ment which  can  be  pow- 
ered from  another 
LM340T-12  regulator  tied 
to  the  +LV  bus. 

HV    Module.    As    men- 
tioned above,  the  HV  mod- 
ule for  the  prototype  came 
from   the   Robot  fast-scan 
viewfinder.    Other    Robot 
display  equipment  will  fur- 
nish similar  units.  There  are 
many  designs  available  for 
such  modules,  and  several 
alternatives  are  shown  in 
references  1  and  2  and  the 
SSTV  section  of  reference 
3,  All  of  these  are  similar  in 
that  a  power  transistor  is 
hooked  up  as  an  oscillator 
operating  into  the  primary 
of  a  standard  TV  flyback 
transformer  with   the    HV 
rectifiers  and  capacitors  in 
the  secondary  circuit.  The 
main  difficulty  with  most  is 
that    the   suggested    feed- 
back   circuits    to   run    the 
oscillator  are  highly  depen- 
dent  on   the  specific   fly- 
back which  is  specified  in 
each    case.    Another    ap- 
proach worth  checking,  if 
you    like   to   play   on   the 
bench,  is  to  use  a  555  timer 
chip    as    an    oscillator    at 
about  20-25  kHz  and  use 
this  to  drive  the  power  tran- 
sistor as   a   switch   in   the 
flyback  primary  circuit  as 
shown  in  Fig.  11,  This  ap- 
proach should  work  with 
just  about  any  flyback,  and 
you    simply    choose    your 
primary  taps  to  achieve  the 
desired  output  voltage 

Transformers.  T1  in  the 
video  circuits  (Fig.  7)  is  a 
standard  audio  output 
transformer  with  an  8-Ohm 
secondary  winding  (actual- 
ly used  as  the  primary  in 
this  application),  and 
primary  windings  can  be 
anything  from  about  1k  to 
16k.  Calectro  and  others 
make  quite  a  few  that  will 
work  just  fine  — simply 
look  for  a  "universal'  out- 
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Fig.  5.  Horizontal  deflection  circuits. 


put  transformer  if  you  can 
find  one  that  seems  to  be 
custom  made  for  the  ap- 
plication. Power  trans- 
formers are  comparatively 
noncritical  as  well.  If  you 
convert  a  Robot  Model  70 
monitor,  the  power  trans- 
former in  that  unit  has  all 
the  proper  windings  in  one 
package,  if  you  go  the 
route  of  separate  trans- 
formers, as  shown  in  Fig,  8, 
you  can  use  the  following 
guidelines  in  making  sub- 
stitutions. 

The  LV  circuit  requires 
that  the  voltage  on  both 
the  +  and  —  buses  be  at 
least  17-18  V  for  the  15  V 
regulators  to  operate  prop* 
erly.  The  regulators  them- 
selves will  take  up  to  30  V 
when  properly  heat  sinked, 
so  any  transformer  that 
will  deliver  between  those 
dc  limits  will  work  fine,  It 


should  be  capable  of  sup- 
plying at  least  1  Amp,  and  2 
Amps  is  better  yet.  The  HV 
supply  is  low  current,  and 
there  are  a  variety  of 
power  transformers  with 
225  and  250  V  c-t  second- 
aries in  the  25-50  mA  range 
which  will  work  fine.  All  of 
these  have  the  required  6.3 
V  ac  filament  winding. 

Deflection  yokes.  Any 
deflection  yoke  designed 
for  a  small  solid-state  black 
and  white  TV  set  will  do 
the  job  here.  If  you  have  a 
choice,  pick  a  yoke  with 
htgher  resistance  windings 
in  preference  to  one  with 
very  low  resistance. 

Cabling,  You  can  do  any- 
thing you  want  in  this  area, 
from  hardwiring  the  two 
units  together  to  the  use  of 
exotic  cable  assemblies. 
Figs,  7  and  8  specify  the  use 
of  a  Cinch-Jones  P-3Q8-AB 


Photo  D.  An  example  of  an  operational  message.  In  this 
case,  it  is  a  system  status  announcement  and  part  of  the 
transmission  schedule  for  GOES  £  This  example  shows  the 
old  format  with  white  letters  on  a  black  background.  The 
current  format  uses  black  letters  on  white. 
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Fig.  6,  Vertical  deflection  circuits. 


on  the  mainframe  and  an 
S-308-AB  on  the  power  sup- 
ply. An  8-conductor  cable 
terminated  with  an 
S-308-CCT  on  one  end  and 
a  P-308-CCT  on  the  other 
connects  the  two  units. 
These  plugs  and  sockets 
are  available  from  almost 
any  distributor  and  are  in- 
expensive compared  to 
other  options.  Of  course, 
octal  plugs  and  sockets 
could  be  used  if  you  can 
tolerate  wiring  the  former 
—  I  can't!  lust  be  sure  to 
use  a  socket  on  the  supply 
and  a  plug  on  the  main- 
frame lest  you  electrocute 
yourself  some  evening 
while  wrestling  with 
cables! 

General  Notes 
Only    a    few    general 


guidelines  are  necessary  in 
actually  wiring  up  the 
mainframe  and  power  sup- 
ply. The  first  is  to  ade- 
quately heat  sink  the  IC 
regulators.  Dinky  sheet 
aluminum  sinks  were  used 
in  the  prototype,  and  this 
required  the  use  of  a  cool- 
ing fan  to  stop  them  from 
shutting  down  when  they 
got  too  hot.  Generous  ex* 
truded  aluminum  units  are 
a  good  investment  and  will 
keep  the  regulators  cool. 
Note  that  the  positive 
regulators  (LM340T  series) 
have  their  cases  at  ground 
potential,  so  no  insulation 
is  required  in  mounting 
them  to  a  grounded  heat 
sink.  The  negative  regula- 
tors are  a  different  story 
(the  LM320T  series).  Either 
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use  mica  washers  to  isolate 
the  cases  from  a  grounded 
heat  sink  or  mount  them  in- 
dividually on  smaller  heat 
sinks,  each  of  which  is 
isolated  from  ground. 

I  n  hooking  up  the  deflec- 
tion yoke,  first  measure  the 
resistance  of  the  two  wind- 
ings. One  is  almost  always 
higher  than  the  other.  Use 
the  high  resistance 
member  of  the  pair  for  Y2 
(vertical  deflection]  and 
the  low  resistance  one  for 
Y1  (horizontal  deflection), 
and  orient  the  yoke  accord- 
ingly, 

Ordinary  hookup  wire 
can  be  used  in  most  inter- 
connections, but  you 
should  use  shielded  wire  in 
the  CRT  grid  circuit  and  in 
the  video  input  circuit  to 
and  from  the  CONTRAST 
control. 

S3,  the  SPST  POWER 
switch,  is  best  incor- 
porated on  the  BRIGHT 
NESS  control,  so  choose  a 
pot  with  a  switch  assembly, 
Wire  the  BRIGHTNESS  pot 
so  that,  when  the  switch  is 
off,  the  center  arm  of  the 
pot  is  at  ground  potential. 
This  will  assure  that  CRT 
brightness  is  always  mini- 
mum when  the  unit  is  first 
turned  on. 

The  HV  module  should 


LH 

MOT- 12 


ftt 


,  v 
ffr 


140T-5 


—■ 


>2ZV 


• 


0  3* 


—  AC 


S-J  SPST 

— ^  m *  AC 


2ZH 


*  -LV 


63VAC 


BRIGHTNESS        22QK 


I T — *Vy — T 

V> ^iw      Jf 


/  v1    \ — ** 


I0KV 


^350V 


— •  FIL 
-^*  HV 


X 


•GNU 


<h  FOCUS 
m 


Fig.  7.  Monitor  mainframe  wiring,  assuming  that  ail  components,  exclusive  of  power  sup- 
plies, are  in  one  cabinet 


be  mounted  quite  close  to 
the  external  anode  of  the 
CRT  so  that  only  a  short 
length  of  HV  cable  is  re- 
quired for  the  anode  con- 
nection. The  HV  module 
should  operate  off  its  own 
regulators  (as  in  Fig.  7)  to 
minimize  its  effect  on 
other  circuits. 

Setup  and  Operation 

Preliminary  Setup 

By  all  means,  check  and 
recheck  all  connections 
prior  to  powering  up,  In 
particular,  the  +15,  +5, 
and  —15  V  lines  should  be 
checked  for  proper  volt- 
ages. To  start  with,  remove 
U9  and  U10  from  their 
sockets  and  connect  the 
board  to  the  ground,  +15, 
and  +5  V  lines  with  the 
board  on  the  bench- 

(1)  Connect  a  frequency 
counter  to  the  junction  of 
the  .1  uF  capacitor  and  1k 
resistor  at  the  output  of  the 
565  circuit  Adjust  the  vco 
control  for  a  reading  of 
2400  Hz. 

(2)  A  counter  or  logic 
probe  should  show  a  4  Hz 
signal  on  pin  8  of  U8.  A 
short  pulse  should  be 
observable  on  pin  6  of  U9 
using  a  logic  probe  or 
scope.  This  pulse  should 
occur  at  the  4  Hz  line  rate. 

(3)  Connect  a  scope  or 
logic  probe  to  pin  8  of  U4. 
Caps  in  the  output  of  12  ms 
at  the  4  Hz  rate  should  be 
noted.  Use  a  test  lead  to 
ground  pin  8  of  the  main 
board,  and  the  gaps  should 
disappear. 

You  can  now  plug  the 
main  board  into  the  pow- 
ered down  monitor.  Preset 
all  controls  as  follows: 


CONTRAST 

(panel) 

H  SIZE  (board) 

H  CENTERING 

(board) 

V  SIZE  (board) 

VCENTERING 

(board) 

SWEEP  (panel) 

FOCUS  (panel) 


minimum 

(max.  CCW) 
midrange 
midrange 

midrange 
midrange 

FOCUS 

midrange 


(1)       Advance       the 
BRIGHTNESS    control    to 
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engage  the  power  switch 
but  no  further.  Allow  5 
minutes  for  the  unit  to 
warm  up. 

(2)  Slowly  advance  the 
BRIGHTNESS  control  in  a 
dimly-lit  room  until  a  trace 
is  just  visible.  If  the  trace  is 
not  horizontal,  loosen  and 
rotate  the  yoke  until  it  is 
Sharpen  the  trace  with  the 
FOCUS  control 

(3)  Mask  off  the  largest 
possible  square  area  on 
your  CRT,  This  will  be 
referred  to  as  the  "viewing 
area/' 

(4)  Adjust  the  HORI- 
ZONTAL SIZE  and  CENTER- 
ING controls  on  the  main 
board  so  the  trace  extends 
from  one  side  of  the  view- 
ing area  to  the  other  Mo- 
mentarily ground  the  col- 
lector of  Q3.  The  trace 
should  jump  to  the  left 
edge  of  the  viewing  area.  If 
it  jumps  to  the  right  You 
should  power  down  and 
reverse  the  connections  to 
Y1  and  then  reapply  power 
and  repeat  the  size  and 
centering  adjustments. 

(5)  Cycle  the  SWEEP 
switch  to  RESET.  The  trace 
should  move  upward,  If  it 
goes  down,  you  should 
power  down  and  reverse 
the  connections  to  Y2  and 
power  up  again. 

(6)  With  the  SWEEP 
switch  in  the  RESET  posi- 
tion, adjust  the  VERTICAL 
CENTERING  so  the  trace  is 
even  with  the  upper  margin 
of  the  viewing  area. 

(7)  Cycle  the  SWEEP 
switch  to  RUN  and  adjust 
the  VERTICAL  SIZE  control 
so  that  it  requires  200  sec- 
onds for  the  trace  to  move 
from  the  top  to  the  bottom 
of  the  viewing  area.  You  will 
probably  have  to  cycle  be- 
tween RESET  and  RUN  sev- 
eral times  to  get  this  right, 
but  it  is  critical  if  the  pic- 
tures are  to  have  the  proper 
aspect  ratio. 

(8)  Back  the  BRIGHT- 
NESS down  to  the  point 
where  the  trace  is  just  ex- 
tinguished in  a  dark  room. 

(9)  Play  a  tape-recorded 
satellite  signal  into  J1  start- 


ing somewhere  in  the  mid- 
dle of  a  frame  transmission. 
Slowly  advance  the  CON- 
TRAST control  to  achieve 
the  best  swing  between 
black  and  white.  If  you  go 
too  far,  the  screen  will  be 
completely  white  due  to  the 
action  of  the  white  limiting, 
and,  if  you  don't  go  far 
enough,  you  will  lose  some 
information  at  the  black  end 
of  the  picture  signal.  At  this 
point,  you  should  see  a  pic- 
ture,  but  it  will  probably  be 
out  of  phase.  Press  the 
PHASE  switch  until  the  edge 
of  the  picture  lines  up  with 
the  left  edge  of  the  viewing 
area 

At  this  point,  you  have 
tested  all  of  the  elements  of 
the  monitor  and  are  ready  to 
display  a  picture.  Generally, 
you  will  not  have  to  alter  the 
CONTRAST  control  settings 
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Fig.  8.  Power  supply  circuits. 


unless  you  change  the  input 
level  to  the  monitor. 
Operation 

Either  a  Polaroid™ 
camera  with  a  closeup  lens 
or  a  conventional  roll-film 
camera  can  be  used  to  take 


pictures  from  the  monitor. 
It  should  be  firmly  mount- 
ed at  the  proper  distance 
from  the  monitor  and 
ideally  should  employ  a 
cable  release  to  actuate 
the   shutter.    Reference   2 


Photo  E.  A  visible  light  frame  of  the  SE  quarter  of  the  earth  disk  as  seen  by  GOES  E  show- 
ing almost  all  of  South  America,  This  is  an  afternoon  frame,  so  the  eastern  limb  of  the  disk 
is  already  darkening  as  the  terminator  appears,  marking  local  sunset  in  the  South  Atlantic. 
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contains  a  great  deal  of 
useful  information  about 
photography  from  CRT  dis- 
plays, and  I  won't  repeat  it 
here.  In  each  case  where 
the  monitor  is  usedf  you 
should  allow  at  least  5 
minutes  for  warmup  to  get 


reproducible  results. 
Whenever  the  monitor  is 
on  but  not  displaying  pic- 
tures, the  SWEEP  switch 
should  be  in  the  FOCUS 
position.  When  you  are 
ready  to  display  a  frame,  it 
can  be  cycled  to  RESET, 


The  picture  will  begin 
with  a  few  seconds  of  start 
tone  —  300  Hz  modulation 
of  the  subcarrfer  which 
results  in  a  distinct  bar  pat- 
tern on  the  trace  When  the 
tone  terminates,  you 
should    observe   a    black 


area  somewhere  along  the 
trace.  Press  the  PHASE 
switch  to  move  this  to  the 
left  edge  of  the  viewing 
area,  20  seconds  after  the 
end  of  the  start  tone,  cycle 
the  SWEEP  switch  to  RUN 
and  the  frame  will  begin  to 


r 


Fig.  9.  PC  board  layout  (foil  side)  for  the  main  circuit  board. 
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read  out,  beginning  with 
the  ID  header,  followed  by 
the  actual  frame.  About 
the  time  the  scan  reaches 
the  bottom  of  the  viewing 
area,  you  will  hear  a  450  Hz 


stop  tone  which  tells  you 
the  picture  is  finished.  In 
photographing  the  display, 
you  should  use  a  complete- 
ly dark  room  unless  you 
have  a  light  hood  assembly 


for  the  camera.  The  shutter 
should  be  opened  as  you 
cycle  the  SWEEP  switch  to 
RUN,  and  it  should  be 
closed  when  you  hear  the 
stop  tone.  If  you  want  to 


copy  another  picture 
immediately,  simply  cycle 
to  RESET  and  await  the 
next  start  tone,  otherwise 
set  the  switch  to  FOCUS 
until  you  are  ready  for  the 
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Fig.  TO  Component  side  layout  for  the  main  circuit  hoard. 
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next  frame. 

Summary 

Photos  C,  D,  and  E  show 
typical  GOES  APT  frames 
displayed  on  the  prototype 
monitor.  Despite  the  small 
CRT  size,  the  pictures  are 
quite  acceptable  The  use 
of  a  larger  CRT  would 
sharpen  them  noticeably, 
however.    With    a    larger 


CRT,  the  display  can  come 
quite  close  to  the  results 
achieved  with  a  good 
photographic  fax  system 
with  considerably  less  fuss, 
Polaroid  film  will  give  you 
almost  instant  prints  with 
little  bother,  or  the  use  of 
roll  film  will  let  you  pre- 
pare enlargements  at  any 
size  you  desire 

This  is  actually  an  easy 


Fig.  11.  Operation  of  the  phasing  circuits.  The  top  of  this 
segment  is  the  start  tone (300  Hz  modulation  of  the  subcar- 
rier)  where  the  PLL  first  locks  on  the  signal.  This  is  fol- 
lowed by  a  25-second  phasing  interval.  Note  that  the  edge 
of  the  picture,  marked  by  the  black  bar,  is  inside  the  view- 
ing area.  When  the  PHASE  switch  is  pressed,  the  bar  begins 
to  move  toward  the  left  edge  of  the  picture  where  it 
belongs,  When  it  reaches  the  edge,  the  PHASE  switch  is 
released  and  the  picture  drops  back  into  sync.  Note  that 
the  last  5  seconds  of  the  phasing  interval  is  devoted  to  an 
ID  header  for  the  picture.  Normally,  phasing  is  done  with 
the  sweep  switch  in  the  RESET  position  and  the  switch  is 
cycled  to  RUN  about  20  seconds  after  the  end  of  the  start 
tone,  permitting  the  ID  header  to  be  displayed. 


unit  to  build  and  operate 

and  probably  represents 
one  of  the  easiest  ways  to 
get  into  GOES  picture  dis- 
play. With  a  few  modifica- 
tions, the  unit  can  also  be 
used  to  display  VHF  pic- 
tures from  the  new  series 
of  polar  orbiting  satellites 
that  became  operational 
with  the  launch  of  TIROS 
N. 

Circuit  boards  are  avail 
able  for  this  project  from 
METSAT    Products,    Box 
142,  Mason  MI  48854.  The 
main   circuit    board.    C-10 


epoxy,  drilled  and  plated, 
and  a  documentation  pack 
costs  $50.  If  you  want  to  go 
this  route,  ask  for  minikit 
CM  1    ■ 
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Batteries  Dead? 


take  preventative  measures 


Your  worries  are  over  if  you  use  battery  status  indicators. 


One  of  the  problems 
associated  with  bat* 
tery-operated  equipment  is 
knowing  that  the  battery 
supply  has  been  turned  on 
and/or  that  the  battery 
voltage  is  still  within 
suitable  limits.  Suitable 
limits  might  mean  the 
voltage  range  necessary 
for  a  circuit  to  perform 
properly,    or    the    upper 

voltage  limit  that  a 
rechargeable  battery  pack 
should  have  when  it  is 
properly  charged  and  the 
lower  voltage  limit  when 
discharged  to  the  point 
where  its  usage  should  be 
discontinued  before  the 
battery  pack  is  damaged 
by  too  deep  a  discharge 
Depending  on  the  capac- 
ity of  the  battery  used,  one 
can  "afford"  only  certain 
types  of  battery  status  in* 
dicating  circuits  Obvious- 
ly, for  a  small  piece  of  test 
gear  operated  from  a9-volt 
transistor  radio-type  bat- 
tery, even   the  use  of  an 


LED  or  the  smallest  in- 
candescent lamp  available 
will  take  too  much  current 
(15  to  20  mA)  compared  to 
the  milliampere  hours 
(mAh)  rating  of  the  battery 
(62  mAh  for  an  inexpensive 
9-volt  type).  On  the  other 
end  of  the  scale,  using  a 
higher  capacity  battery 
source,  one  can  "afford" 
even  elaborate  battery  sta- 
tus circuits  that  provide 
detailed  information  re- 
garding battery  condition. 
This  article  explores  sev- 
eral interesting  battery  sta- 
tus circuits  including  ones 
that  will  work  with  even 
the  lowest  capacity  battery 
source  to  more  elaborate 
alphabetic  indicators. 
Some  of  the  circuits  use 
discrete  devices  although 
ICs  are  available  to  do  the 
job.  Discrete  device  cir- 
cuits don't  take  significant- 
ly more  current  and  use 
commonly  available  com- 
ponents, whereas  the  ICs 
may     not     be     readily 
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available. 

Before  getting  to  the  cir- 
cuits, one  might  mention 
meters  as  battery  status  in- 
dicators. The  availability 
of  inexpensive,  imported 
microampere  meters  might 
appear  attractive  to  use 
because  of  the  very  low 
current  drain.  But,  if  one 
calculates  the  current 
change  indicated  by  the 
meter  as  the  battery  volt- 
age changes,  it  might  not 
be  very  significant.  The 
current  change  indicated 
depends  on  the  internal 
resistance  of  the  meter  and 
any  added  series  resis- 
tance. As  an  example,  if  a 
typical,  inexpensive  500- 
microampere  meter  in  se 
ries  with  a  suitable  resistor 
is  placed  across  a  9-volt 
battery,  the  meter  indica- 
tion might  only  decrease 
by  about  1/3  scale  as  the 
battery  voltage  sinks  to  6 
volts.  This  is  not  a  very  ob- 
vious  indication   that   the 


battery  voltage  has  fallen 
to  the  point  where  it  will 
significantly  affect  the  per- 
formance of  many  9-volt 
circuits  Of  course,  there 
are  often  small  battery 
status  meters  available 
during  parts  sales,  but  a 
true  indication  is  obtained 
only  when  the  meter  is 
used  for  its  designed  pur- 
pose. 

After  having  left  many 
9-voIt'powered  transistor 
checkers,  bridges,  and 
even  portable  receivers 
turned  "on"  instead  of 
"off"  after  usage,  with 
resultant  battery  loss,  the 
circuit  of  Fig.  1  was  finally 
discovered.  It  uses  an  LED 
as  a  battery  "on"  indicator, 
but  the  LED  is  flashed  at  a 
low  duty  cycle  so  the  aver- 
age current  drain  is  only 
about  1  mA.  The  2N4870 
unijunction  transistor 
forms  a  simple  pulsed 
oscillator  circuit  which  in 
turn    drives    a    2N2222 
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Fig.  1.   Due  to  the  low  duty  cycle  of  this  flashing  LED  cir- 
cuit, the  average  current  drain  is  1  mA  or  less. 


Fig.  2.  The  NE555  will  trigger  the  LED  on  when  the 
monitored  voltage  falls  to  12  volts.  The  ratio  of  R1  to  R2 
only  needs  to  be  changed  if  it  is  desired  to  change  the 
voltage  point  at  which  the  LED  is  triggered. 
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switch  that  turns  on  the 
LED.  The  LED  flashing  rate 
and  the  battery  voltage 
range  which  may  be  ac- 
commodated can  vary 
over  a  wide  range  by  the 
suitable  choice  of  R1,  R2, 
and  C1 .  Flashing  rates  from 
2  to  20  per  second  are  the 
most  attention-getting, 
while  still  keeping  the 
average  current  consump- 
tion low.  The  battery 
voltage  can  be  anything 
from  3  volts  on  up.  The 
values  in  the  circuit  of  Fig. 
1  will  produce  a  flashing 
rate  of  about  5  times  a  sec- 
ond from  a  9-voEt  battery. 
A  small  amount  of  ex- 
perimenting is  necessary, 
particularly  with  R1  and 
R2,  for  other  battery 
voltages,  They  should  be 
raised  in  value  for  higher 
battery  voltages  and  low- 
ered in  value  for  voltages 
below  9  volts,  although 
their  value  is  not  at  all 
critical.  The  cost  of  the  bat- 
teries saved  will  rapidly 
repay  the  cost  of  the  com- 
ponents for  this  circuit  if 
you  have  any  tendency  at 
all  to  forget  to  turn  off  bat- 
tery-powered equipment 

The  circuit  of  Fig.  2  is  an 
undervoltage  indicator.  It 
is  particularly  valuable 
when  using  nicad  battery 
supplies  since  such  bat- 
teries can  be  damaged  if 
they  are  too  deeply  dis- 
charged. This  circuit  is 
useful  only  if  there  already 
is  some  sort  of  indicator  on 
a  piece  of  equipment  in- 
forming the  operator  when 
it  is  turned  "on/'  since  this 
circuit  will  tell  the  opera- 
tor when  it  is  time  to  turn 
the  equipment  "off/'  As 
shown,  the  circuit  is  used 
to  monitor  a  15-volt  bat- 
tery source.  The  ratio  of  R1 
to  R2  is  such  that  the  LED 
will  illuminate  when  the 
battery  voltage  falls  to  12 
volts,  which  is  approximate- 
ly 80  percent  of  the  fully- 
charged  voltage  of  the 
15-volt  nicad  supply.  The 
voltage  value  at  which  the 
circuit  switches  on  can  be 
controlled  by  changing  the 
ratio  of  R1  to  R2.  The  cir- 


cuit can  also  be  used  on 
other  supply  voltages  in 
approximately  the  9-  to 
IB-volt  range.  The  circuit  is 
quite  sensitive  and  the 
turn-on  of  the  LED  when  a 
low  voltage  condition  is 
reached  is  distinct  and 
sharp.  If  one  wanted  ab- 
solute protection,  pin  3  of 
the  IC  can  also  be  used  to 
drive  a  small  relay  which 
would  automatically  turn 
off  a  piece  of  equipment. 
This  might  not  be  a  bad 
idea  for  some  operators 
who  insist  on  a  last 
transmission  although  their 
nicad  battery  packs  are 
about  to  be  damaged. 

The  circuit  of  Fig,  3  does 
not  indicate  when  a  supply 
is  on,  but  it  can  indicate 
both  an  undervoltage  and 
an  overvoltage  condition. 
This  may  be  useful  when 
charging  certain  types  of 
battery  packs  where  a 
fully-charged  condition  is 
indicated  by  a  specific 
voltage  level.  The  circuit 
can  also  be  a  warning 
device  to  indicate  that  the 
output  of  some  device, 
such  as  a  portable  genera- 
tor, is  not  within  accept- 
able lower  and  upper  volt- 
age limits.  The  circuit  can 
be  set  up  for  completely  in- 
dependent lower  and  up* 
per  voltage  limits  and  the 
limits  can  be  as  far  apart  or 
as  close  together  as  de- 
sired. The  critical  com- 
ponents are  the  two  zener 
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Fig.  3,  This  circuit  will  ignite  the  appropriate  LED  if  the 
monitored  voltage  goes  below  or  above  the  value  deter- 
mined by  zener  diodes  D1  and  D2. 


diodes:  D1  to  set  the  under- 
voltage indication  value 
and  D2  to  set  the  over- 
voltage  indication  value. 
These  diodes  have  to  be 
fairly  exact  in  value,  For  in- 
stance. If  one  wanted  to  set 
the  upper  voltage  indica- 
tion at  1 5  volts,  one  would 
have  to  use  a  15-volt,  5% 
tolerance  zener  or  test  a 
bunch  of  10  or  20%  toler- 
ance zeners  until  a  suitable 
diode  is  found. 

The  circuit  of  Fig,  3  pro- 
vides a  steady  LED  display 
for  low  and  high  voltage.  A 
more  attention-getting  dis- 
play can  be  obtained  by 
combining  the  circuits  of 
Figs  1  and  3  so  a  flashing 
LED  display  is  obtained.  In 
this  case,  the  LEDs  shown 
in  Fig.  3  are  not  used  and 
the  points  marked  X  and  Y 
are  connected  to  the  simi- 
larly-noted points  in  Fig.  1. 
Note  that  two  circuits  of 
the  type  shown  in  Fig.  1  are 
necessary. 

The  circuit  of  Fig,  4  pro- 
vides   a    battery    status 


display  using  a  7-segment 
LED  readout.  A  low  volt* 
age  state  is  indicated  by 
display  of  "L",  a  high 
voltage  state  by  display  of 
"H",  and  when  any  in- 
between  voltage  is  sensed, 
the  display  is  a  constant 
"F",  One  can  arrange  the 
connections  to  the  readout 
to  display  differently  de- 
pending upon  one's  fancy. 
For  instance,  one  could 
have  the  display  read  "1" 
for  high,  "2"  for  in-between 
voltages,  and  "3"  for  low 
voltage.  Another  idea 
might  be  to  have  all  seg- 
ments on  the  readout  ac- 
tive for  a  high  voltage  state 
and  then  progressively 
switch  off  segments  for 
lower  voltage  states.  By 
studying  the  diagram  and 
the  logic  states  to  get  the  L, 
F,  and  H  display,  one  can 
arrange  other  displays  on 
the  readout.  The  zener 
diodes  are,  again,  critical 
in  value  if  the  circuit  is  to 
react  when  specific  volt 
age  levels  are  sensed.  ■ 
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fig,  4.  This  circuit  uses  an  LED  readout  and  displays  an  "L  n  when  the  monitored  voltage  is 
low,  an  "H"  when  the  voltage  is  hight  and  an  "F"  when  the  voltage  is  between  the  low  and 
high  limits. 
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How  to  Nab  a  Jammer 


another  use  for  220 


It's  the  Omaha  VHF  posse  vs.  the  Red  Rider. 


s 


John  Gehuhr  IVB0CMC 
2340  N.  64  th  SL 
Omaha  NE  68104 


This  shows  the  146A0/147  antenna  with  a  100'  tip  and, 
more  difficult  to  see,  the  22234/22X44  repeater  antenna 
with  an  B5r  tip. 


It  all  started  about  a  year 
_  ago  when  Omaha  VHF 
was  plagued  by  a  character 
who  went  by  the  handle  of 
"Red  Rider/'  Every  Satur- 
day night  without  fail,  for 
several  weeks,  he  would 
come  up  on  the  34-94 
repeater:  "Breaker  one 
nine,  this  here's  the  Red 
Rider."  Usually,  no  one 
would  answer  him  {which 
was  the  best  policy  in  the 
long  run),  and  the  first  few 
weeks  he  shouted  obsceni- 
ties until  he  found  out  the 
repeater  got  shut  off  when 
he  did.  We  would  get  fixes 
on  him  and  close  in  "for 
the  kill/'  and  suddenly  he 
would  QRT  for  15  minutes 
to  a  half  hour  and  show  up 
again  on  the  other  side  of 
town. 

After  the  3rd  week  of 
this,  it  became  obvious 
that  he  was  listening  to  us 
on  other  2m  frequencies  as 
we  would  track  him.  We 
used  some  very  uncom- 
mon onesF  but  he  obviously 


had  a  synthesized  receiver. 
His  transmitters  were  iden- 
tified as  a  PLL  type  of 
moderate  power  (10-30  W) 
and  also  a  low-power 
crystal,  probably  hand- 
held, unit.  (This  was  later 
verified.)  The  two  transmit- 
ter fingerprints  were 
watched  for  on  legal 
transmissions,  but  never 
appeared  until  several 
months  later. 

One  night,  we  used  5  or  6 
ten  meter  mobiles  and 
spotted  his  car,  but  he  saw 
us  about  the  same  time  and 
we  didn't  get  a  license 
number  We  saw  that  eve- 
ning that  10  meters  would 
work,  but  to  get  enough  10 
meter  mobiles  to  do  a  good 
job  proved  a  hassle,  as  did 
propagation, 

A  couple  of  days  before, 
I  had  received  a  flyer  from 
Clegg  which  offered  ten 
220  MHz  radios  for  the 
price  of  eight.  I  asked  the 
rest   of   the   guys    if   they 
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would  be  interested  in  go- 
ing together  on  this,  and 
there  seemed  to  be  some 
interest  I  took  a  chance 
and  ordered  ten.  About  ten 
days  later  they  came,  and, 
by  nightfall,  six  had  gone 
out  the  door.  That  was  on 
Thursday  night.  By  Satur- 
day, the  rest  of  them  were 
in  service  and  crystals  were 
ordered  for  two  repeater 
pairs  and  another  simplex 
frequency.  The  following 
Monday,  ten  more  Oeggs 
were  on  order,  and  two 
weeks  later,  there  was  a 
220  repeater  in  Omaha 
with  19  users. 

If  one  wonders  what 
happened  to  the  20th 
radio,  it  is  now  the  upper 
34-94  repeater  in  north 
Omaha.  The  entire  receiver 
lifted  out  of  the  case  by 
loosening  four  screws  and 
was  put  in  a  shielded  box. 
The  COR  is  a  reed  relay 
driven  from  the  squelch 
circuit.  R&i  is  removed 
from  B+  and  reconnected 
to  the  base  of  a  PNP  tran- 
sistor, the  emitter  is  con- 
nected to  B  +  ,  and  the  col- 
lector goes  through  a  relay 
coil  to  ground.  A  diode  was 
hooked  across  the  relay 
coil  to  reduce  spikes 
(hysteresis  diode).  A  25  uF 
capacitor  was  later  added 
to  provide  a  short  squelch 
tail  The  LED  was  added  as 
a  cosmetic  device. 

Cavities  were  later  made 
out  of  some  3"  transmis- 
sion line  donated  for  the 
cause.  A  handful  of  "SMA" 
series  connectors  was  used 
in  the  duplexer  [because 
they  were  free)  and  a  half 
pound  of  solder. 

The  repeater  finished, 
we  got  permission  from 
Motorola  to  put  the  thing 
up  on  the  Woodmen  Tower 
(300' +  above  average  ter- 
rain) for  the  weekend.  The 
top  of  this  building  is  a  pro- 
tected site  and  has  what 
looks  like  a  crewcut  of  top- 
quality  commercial  anten- 
nas —  ATSr  paging,  busi- 
ness, railroad,  and  many 
others.  I  had  managed  to 
pack  the  entire  repeater  in- 
to a  suitcase,  duplexer  and 


all,  and  we  carried  it  up  to 
the  top,  climbed  out  on  the 
roof  425  feet  above  the 
street,  and  clamped  a  Ringo 
Ranger  to  a  lightning  rod. 
We  took  the  repeater  out 
of  the  suitcase,  set  it  up, 
and  put  it  on  the  air  in 
about  15  minutes.  The 
duplexer  didn't  need  any 
retuning,  and  we  were  off 
to  hunt  Red  Rider. 

We  had  some  success 
that  nightr  but,  unfor- 
tunately. Red  didn't  stay 
on  too  long  and  we  didn't 
get  him.  For  about  four 
months,  220  was  probably 
the  best-kept  secret  in 
Omaha,  And  in  those  four 
months,  we  compiled  a 
nice  fat  file  including 
names,  addresses,  vehicle 
descriptions,  footprints, 
and  real  dog  smelling 
prints,  and  sent  it  to  the 
FCC  in  Kansas  City.  The 
night  that  we  got  a  positive 
ID  on  the  Red  Rider,  the 
comments  heard  on  the  2m 
34-94  were,  "This  is  the  first 
Saturday  night  I'm  gonna 
sleep  soundly  for  a  long 
time/'  and  "Bad  guys  31, 
good  guys  1;  that  kind  of 
evens  up  the  score,  doesn't 

it?" 

The  only  thing  that  got 

on  people's  nerves  after 
that  was  that  it  took  the 
FCC  about  three  months  to 
do  anything  about  it.  Since 
the  FCC  came  to  town, 
though,  there  has  been 
almost  no  deliberate  in- 
terference or  other  flagrant 
rule  violation. 

By  this  time,  it  was  ob- 
vious that  220  was  here  to 
stay,  and  there  is  now  a  sec- 
ond repeater  here  cross- 
linked  with  the  2m  40-00 
machine,  making  possible, 
for  many  people,  full 
duplex  operation. 

The  second  repeater  is  a 
Midland  13-509,  which 
turned  out  to  be  the  exact 
same  radio  as  the  Clegg,  ex- 
cept for  the  case  and 
name,  right  down  to  the 
Japanese  fingerprints  on 
the  PC  board.  As  it  turns 
out,  the  Cobra  200  is  also 
identical  to  the  above  two 
radios  and  is  the  cheapest 
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one  on  the  market, 

As  with  most  ham  gear, 
all  three  of  these  radios  are 
imperfect  and  it  is  a  lot  of 
fun  modifying  them  for 
various  reasons. 

Modification  #1  elimi- 
nates the  somewhat  long 
squelch  recovery  time  or 
reduces  it  to  insignificance 
(with  the  squelch  set  near 
the  edge  of  operation,  it 
may  take  up  to  a  full  sec- 
ond for  it  to  recover).  By 
changing  C89  and  C91  from 
4.7  uF  each  to  1  uF  each, 
the  recovery  time  is  very 
fast  without  significantly 
impairing  the  operation. 

Modification  #2  re- 
moves the  lamp  behind  the 
channel  selector  and 
replaces  it  with  an  LED. 
The  LED  is  connected  in 
series  with  R60  on  the 
receiver  board,  and  R60  is 
changed  from  100  Qt  1  W 
to  47  or  56  Q,  Vi  Watt.  The 
entire  operation  reduces 
receiver  current  from  over 
200  mA  to  about  140  mA. 
Modification  #2(a)  re- 
moves the  meter  lamp  or 
puts  a  switch  on  it,  reduc- 
ing receiver  current  to 
around  60  mA,  easily  in  the 
portable  range. 

Modification  #3  re- 
moves the  TX  lamp  and 
replaces  it  with  an  LED  in 
series  with  the  relay  coil, 
reducing  the  low-power 
transmit  current  from  800 
to  700  mA.  The  only 
degradation  in  perfor- 
mance this  entails  is  that 
the  transmitter  must  have 
10.5  V  minimum  instead  of 
9.1  V  to  key  properly.  So, 
total    low-power    current 


drain  is  1.1  A  stock  minus 
meter  lamp  minus  channel 
lamp  minus  key  lamps  = 
700  mA,  clearly  a  signify 
cant  saving.  A  12  V  gel  cell 
will  run  the  radio  for  a  cou- 
ple of  days  and  still  have 
power  to  spare  (1,5  Ah]+ 

Modifications  #4  and  #5 
change  the  50239  to  a 
BNC  for  quick  disconnect, 
lower  loss  at  this  frequen- 
cy, and  the  capability  to 
use  a  rubber  ducky  The 
power  leads  are  removed 
and  a  quick  disconnect 
plug  and  socket  are  in- 
stalled. 

Modification  #6:  The 
zener,  D6,  next  to  the  56  Q 
resistor  (in  Mod.  #2}  is 
disconnected  from  the  9  V 
line  as  is  the  9  V  side  of  the 
LED/56  Q  network.  An  NPN 
1  W  resistor  is  put  in  as  a 
series  regulator,  and  a  Ik 
resistor  is  added  as  shown 
in  Fig.  2.  This  modification 
further  reduces  receiver 
current  by  5  to  1 0  m A,  and, 
as  the  zener  is  a  ±5% 
device,  the  performance  of 
the  receiver  is  completely 
unchanged.  The  9.1  V  line 
should  now  be  about  8,5  to 
8.7  V. 

I  might  at  this  point  say 
that  the  part  numbers 
above  mentioned  are  the 
same  for  all  three  makes  of 
radio.  The  instruction  book 
that  comes  with  the  Cobra 
is  far  more  complete  than 
that  with  either  the  Clegg 
or  Midland.  It  is  a  service 
manual,  whereas  the  other 
two  have  only  a  schematic 
and  block  diagram. 

I  don't  know  when  I've 
seen  a  radio  that  is  more 
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fun  to  play  around  with 
and  tinker  in  and  modify 
than  these.  They  are  very 
easy  to  work  on,  are  laid 
out  well,  and  come  apart 
quickly. 

The  first  two  batches  of 
Cleggs  probably  sparked 
the  biggest  antenna  build- 
ing boom  Omaha  has  ever 
seen.  The  two  amateur 
stores  had  nothing  and  the 
only  antennas  available  for 
220  were  from  the  local 
Larsen  rep,  and  they  were 
for  mobile  only.  For  the 
base  antennas,  most  built 
5/8-wave  or  Vi-wave  anten- 
nas, and  a  few  cut  down 
Ringo  Rangers  to  the  prop* 
er  dimensions. 

There    are    only    two 


minor  problems  I  have 
seen  with  these  radios  that 
are  really  in  the  problem 
category  and  they  are: 
First,  the  mike  hanger  but- 
ton on  the  back  of  the  mike 
is  riveted  too  tightly,  and,  if 
it  is  dropped,  frequently  a 
crack  appears  between  the 
button  and  the  PTT  switch. 
The  second  is  the  tuning  on 
the  output  of  TR  21 .  If  one 
is  not  careful  in  tuning  it,  it 
can  create  spurs  due  to  os- 
cillation of  the  stage,  A 
simple  verification  can  be 
made  of  this  by  keying  the 
transmitter  and  pulling  the 
crystal  while  keyed.  If  the 
power  meter  shows  output, 
it's  oscillating.  If  the  meter 
goes  instantly  to  zero,  it's 
probably  not  and  is  set  al- 
right. 

One  might  notice  a 
much  greater  difference  in 
antenna  position  com- 
pared to  2m;  because  of 
the  shorter  wavelength, 
moving  the  antenna  5  or  6 
inches  one  way  or  the  other 
may    make    as    much   dif- 


ference as  a  2/3-scale 
reading  on  the  S-meter  Ob- 
jects which  only  partially 
reflect  and  partially  absorb 
on  2m  become  good  reflec- 
tors on  220,  and,  conse- 
quently; the  interference 
fringes  are  much  more  pro- 
nounced  (see  optical 
behavior  in  any  general 
physics  book). 

Looking  to  the  future,  I 
see  220  as  a  band  that  will 
grow  by  leaps  and  bounds 
in  the  next  2  or  3  years.  The 
220  class  E  is  dead,  there  is 
a  vast  empty  space  there 
now  in  most  parts  of  the 
country,  and,  as  2  meters 
becomes  more  congested, 
220  and  440  are  the  next 
logical  places  to  go  I  also 
think  one  of  the  reasons 
440  is  so  much  more  pop- 
ular than  220  is  the 
availability  of  used  VHh 
gear  retired  from  commer- 
cial service  at  very  low 
prices.  But,  as  people  are 
finding  out,  220  seems  to 
take  the  best  of  both  2m 
and  440  plus  a  few  points 


all  its  own  and  offers  the  in- 
dividual a  new  playground 
to  do  as  he  wishes  on  VHF 
As  a  footnote  to  this,  one 
of  the  220  repeaters  has 
become  an  administrative 
frequency  for  ARES  and 
other  such  activities 
because  of  the  large  and 
ever-growing  number  of 
people  who  have  2m 
crystals  in  their  scanners. 
146.94  is  a  hot-selling  rock 
in  Omaha  Radio  Shack 
stores.  People  are  finding 
out  that,  for  weather  watch 
information,  146.94  is 
where  it's  at.  Inasmuch  as 
we  have  stations  at  NWS 
and  a  3rd  weather  wing  at 
Offut  AFB  during  severe 
weather  and  tornado 
watches,  there  are  a 
number  of  bits  of  informa- 
tion which  should  not  be 
passed  over  2m,  so.  rather 
than  tie  up  telephones  or 
take  a  chance  on  upsetting 
the  nonamateur  public  on 
2m,  they  go  via  220  as  there 
are  no  scanners  made 
which  will  pick  it  up  ■ 
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This  Station  Plays  Beautiful  CW 


with  a  Morse  keyboard 


Roll  over,  Beethoven! 


The  international  Morse 
code  (CW)  is  a  digital 
musical  language  If  you 
happen  to  be  a  straight-key 
master,  such  as  K9ZTH, 
you  can  make  music  to 
rival  that  of  MantovanL  If 
you  happen  to  be  blind,  a 
talented  pianist,  composer, 
piano  tuner,  and  a  ham, 
you  can  even  write  a  con- 
certo using  this  musical 
language.  01'  Rip  Snorter 
John  (W90RS)  is  such  a 
person    and    is    presently 


writing  The  CQ  Concerto. 
The  first  few  bars  are  great 
and  I  can  hardly  wait  for 
the  finished  work,  because 
it  will  include  a  CW  mes- 
sage hidden  within  beauti- 
ful music. 

Because  timing  is  tricky, 
it  is  a  challenge  for  a  com- 
poser to  work  the  unique 
rhythm  of  CW  into  conven- 
tional music.  The  dot  is  the 
basic  unit  of  time  in 
precise  code.  The  syllable 
space    between    dots   and 


Photo  A.  Diode  matrix  (front)  forms  8-bit  binary  code.  The 
13  ICs  (back)  provide  logic  to  convert  binary  code  to 
Morse  code.  Keying  and  VOX  relays  at  lower  right 


dashes  also  requires  one 
time  unit.  A  dash  is  exactly 
three  time  units  long  and 
matches  the  letter  space. 
The  interword  space  is  the 
mystical  number  7, 

The  digital  aspect  of  CW 
makes  ICs  ideally  suited 
for  application  in  keyers, 
keyboards,  and  readers.  In 
the  CW  language,  spaces 
are  as  important  as  the 
dots  and  dashes.  Often 
hams  forget  that  spaces  are 
important.  At  times,  a  ham 
will  send,  "my  nag  is  ... " 
It  is  easy  to  run  the  "m" 
and  the  "e"  together  so 
that  instead  of  having  a 
name,  the  ham  is  a  nag. 
Even  old-timers  with  bugs 
and  weighted  keyers  have 
problems.  With  dots  set  for 
40  words  per  minute  and 
dashes  at  20  words  per 
minute,  the  sender  speaks 
with  an  accent.  He  can 
communicate  with  his  own 
kind  who  have  the  same  ac- 
cent, but  others  who  prefer 
the  musical  rhythm  of 
good  code  have  difficulty 
copying  20  words  per 
minute  even  though  they 
are  capable  of  handling  30 


words  per  minute  of  per- 
fect code. 

The  importance  of 
spaces  and  the  application 
of  ICs  has  been  recognized 
by  others  and  many  fine  ar- 
ticles have  been  published 
(see  references).  The  elec- 
tronic keyer  with  its  super- 
vised dots  and  dashes  has 
improved  CW  communica- 
tions in  recent  years.  How- 
ever, proper  operation  of  a 
keyer  takes  a  certain 
amount  of  musical  skill 
which  many  of  us  do  not 
have.  As  a  result,  the 
average  CW  QSO  is  still 
well  below  20  words  per 
minute. 

The  keyboard  encoder 
offers  additional  improve- 
ment in  communications 
with  the  CW  language. 
Good  commercial  equip- 
ment is  available,  but  high 
prices  discourage  many  po- 
tential users,  Articles  on 
home-brew  projects  are  be- 
ing published,  and  any  ham 
who  likes  to  solder  (or  wire- 
wrap)  can  have  a  keyboard. 

My  prototype  keyboard 
used  TTL  and  a  9-bit  code.  I 
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used  a  diode  matrix  to  gen- 
erate a  binary  code  and 
digital  logic  to  convert  it 
into  dots  and  dashes,  The 
TTL  scheme  worked  fine, 
but  as  I  was  putting  on  the 
finishing  touches,  a  regula- 
tor in  the  power  supply 
failed  and  fried  a  $17.50  40 
x  9  first-in,  first-out  [FIFO) 
memory  chip.  About  the 
same  time,  K2BLA  pub- 
lished a  circuit  that  could 
be  constructed  using  about 
$30  worth  of  parts.  Also, 
WB5IRY  wrote  about  the 
possibility  of  TTL  becom- 
ing obsolete.  Both  of  these 
writers  were  generous  in 
their  praise  for  CMOS  and 
emphasized  how  easy  it  is 
to  construct  a  power  sup- 
ply for  CMOS,  With  this 
motivation,  I  switched  to 
CMOS  and  an  8-bit  code. 

After    trying    high-fre- 
quency   keyboard    scan- 
ning,  such  as   is   used   by 
K2BLA   and    in    calculator 
keyboards,  I  have  decided 
that  diodes  are  still  beauti- 
ful (Photo  A),  They  are  rug- 
ged, cheap  {$2.84  for  this 
circuit),   and  even  though 
142  diodes  have  284  leads, 
the   hookup   is  so   simple 
that  it  can  be  made  while 
the  XYL    is   talking.   There 
are  no  glitches,  and  trou- 
bleshooting is  so  easy  that 
it  can  be  done  with  a  VOM. 
Considering  the  possibil- 
ity that  some  hams  may 
not  be  any  more  advanced 
in  the  art  of  applying  (Cs 
than  I  am,  some  basic  fun- 
damentals about  logic  de- 
vices  used   in  this  circuit 
will  be  included  for  conve- 
nience  Being  an  electrical 
engineer    specializing    in 
power,  I  am  more  familiar 
with  500  MCM  cables  and 
10,000    kV-A    transformers 
than  I  am  with  the  14-  and 
16-legged  bedbugs  normal- 
ly called  ICs.  If  you  happen 
to  be  a  digital  pro,  skip  a 
few  paragraphs  and  go  di- 
rectly to  the  schematics. 
Before  going  into  the  de- 
tails   of    how    the    circuit 
works,   let's  review  a  few 
basics    concerning    solid- 
state  devices  that  are  used 
in  the  system.  Use  Fig.  2  for 
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Fig,  1.  Diode  matrix  for  alphanumeric  characters.  All  diodes  are  1N4814  or  equal. 
Resistors  are  Wkf  V*  Watt  Switches— typewriter  keyboard. 


reference. 

Flip-flops  can  be  consid- 
ered remotely  controlled 
switches  which  have 
several  input  control  lines. 
Two  401 3  ICs  are  used.  The 
4013  is  a  dual  type  D  flip- 
flop.  Each  section  has  6  ter- 
minals: a  data  terminal 
marked  D,  a  clock  input 
marked  C,  an  output 
marked  Q,  the  comple- 
ment of  the  output  marked 
Q  (pronounced  not  Q),  and 
set  and  reset  terminals. 
Data  is  transferred  from 
the  input  D  to  output  Q  on 
the  positive  transition  of 
the  clock,  provided  that 
both  the  set  and  reset  pins 
are  low.  With  a  high  on  the 
reset  pin,  the  Q  output  is 
zero,  and  the  Q  output  is 
high  regardless  of  clock 
status. 

Those  of  you  who  have 
constructed  the  "contest 
keyer"  by  WA4KUO  will 
recognize  the  dot-dash 
generator  used  in  this  key- 
board. The  CMOS  4027  is  a 
dual  J-K  flip-flop  equiv- 
alent to  the  TTL  7473.  The 
J-K  flip-flop  is  similar  to  the 
type  D  flip-flop,  except 
that  it  has  two  input  ter- 
minals labeled  ]  and  K.  The 
4027  also  flip-flops  on  the 
positive  transition  of  the 
clock.  The  J-K  flip-flop  is 


useful  in  this  application 
because,  with  relatively 
simple  connections,  it  can 
be  made  to  toggle  with 
clock  transitions 

Logic  gates  OR,  AND, 
NOR,  and  NAND  behave 
just  as  their  names  would 
suggest.  OR  gates  and  AND 
gates  have  two  or  more  in- 
puts and  normally  have  on- 
ly one  output.  In  the  case 
of  an  OR  gate,  a  high  on 
any  input  terminal  will  pro- 
duce a  high  at  the  output 
terminal.  With  the  AND 
gate,  all  of  the  input  ter- 
minals must  be  high  in 
order  to  obtain  an  output 
Then,  with  the  NOR  and 
the  NAND,  the  operation  is 
simply  reversed. 

The  inverter  is  another 
useful  logical  device  It  has 
one  output  and  one  input, 
and  they  always  comple- 
ment each  other.  The  4049 
has  six  inverters  in  one 
chip. 

Two  40105  4-bit  chips 
are  used  to  make  up  an  8- 
bit  first-in,  first-out  (FIFO) 
memory.  This  provides  8  in- 
put data  terminals  and  8 
output  terminals.  A  binary 
code  word  of  8  digits  is 
loaded  into  the  FIFO  each 
time  that  the  strobe  pin 
receives  a  positive  pulse. 
The    array    will    hold    16 


words  Within  a  few  nano- 
seconds after  loading, 
code  words  bubble 
through  the  memory  and 
queue  up  in  order  at  the 
output  terminals.  When 
the  output  data  is  stable,  a 
data  out  ready  {DOR)  flag 
goes  high.  Binary  words 
can  be  clocked  out  of  the 
memory  by  applying  a  neg- 
ative-going pulse  to  the 
shift-out  (SO)  terminals. 
Loading  is  completely  in- 
dependent of  the  output. 
By  using  the  FIFO  as  a  buf- 
fer between  the  input  key- 
board and  the  reading 
logic,  the  operator  is  free 
to  type  at  any  speed.  If  he 
types  below  the  output 
clock  speed,  the  output 
will  follow  the  hesitating 
typing  strokes  If  the 
operator  types  faster  then 
the  clock  speed,  output 
will  be  a  smooth  contin- 
uous stream.  Of  course, 
since  the  memory  will  only 
hold  16  binary  words,  the 
operator  cannot  go  more 
than  16  letters  ahead  of  the 
reading  logic  or  some  of 
the  characters  will  be  lost. 
Two  4035  chips  are  used 
to  make  an  8-bit  shift 
register  which  also  has  8  in- 
put and  8  output  terminals. 
The  shift  register  operates 
in  the  parallel  mode  as  well 
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as  in  the  serial  mode.  With 
the  parallel/series  (P/S)  con- 
trol high,  8-bit  words  are 
parallel  loaded  into  the 
register  clock.  Data  at  in- 
puts are  transferred  to  the 
outputs  each  time  the 
clock  is  pulsed.  With  the 
P/S  control  lowr  digits  are 
shifted  serially  toward  the 
right  with  each  positive- 
going  clock  transition.  The 
shift  register  is  also 
equipped  with  a  truth/ 
complement  (T/C)  control 
so  that  an  inverted  output 
can  be  obtained.  That  is,  all 
of  the  outputs  will  be  ex- 
actly opposite  to  the  cor- 
responding inputs.  Thus,  if 
the  serial  input  terminals 
(J-K)are  made  permanently 
high,  zeros  will  be  clocked 
into  the  shift-register  out- 


put. These  zeros  migrate 
toward  the  final  output  ter- 
minal with  each  positive- 
going  clock  pulse. 

Binary-coded  words  are 
generated  for  each  letter  in 
the  alphabet  and  special 
characters  by  a  diode 
matrix  in  the  keyboard.  The 
circuit  is  simple,  and  ex- 
amination of  Fig.  1  will 
show  that  it  is  only  the 
Morse  code  with  a  marker 
bit  added  to  mark  the  end 
of  the  character.  Once  you 
recognize  the  pattern,  as- 
suming that  you  know  the 
Morse  code,  you  can  wire 
up  the  matrix  without  re- 
ferring to  a  diagram. 

The  buses  K0-K7  are  en- 
ergized through  10k, 
14 -Watt  resistors  from  the 
positive    terminal    of   the 
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power  supply.  Keyboard 
keys  ground  out  selected 
bits  of  the  K0-K7  buses 
through  diodes  to  form  the 
fl-bit  code  words  required 
for  each  character.  As  an 
example,  the  letter  "A" 
would  have  the  code  word 
00000110,  Recall  that  the 
shift  register  inverts  all 
digits.  The  inverted  digits 
correspond  to  K7,  K6,  K5, 
K4,  K3,  K2(  Kl,  K0,  respec- 
tively. 

In  the  Morse  code,  there 
are  more  dots  than  there 
are  dashes;  therefore,  in 
order  to  minimize  the  num- 
ber of  diodes,  one  diode  is 
used  to  generate  each 
dash.  Read  the  code  word 
from  right  to  left:  "Dit,  dah, 
marker."  Meaningful  digits 
are  followed  by  a  string  of 
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Fig.  2.  CMOS  Morse  encoder  schematic.  U%  U2  — 40105  FIFO.  U3t  U4-4035  shift 
register.  U5-4078  8-input  NOR  gate,  U6-4027  dual  }-K  flip-flop.  U7-4017  quad  OR 
gate.  U8-4081  quad  AND  gate.  If  9,  U12-4013  dual  type  D  flip-flop.  UW-hex  inverter. 
U11  —  NE556  dual  timer,  U13—4047  one-shot.  Refer  to  spec  sheets  for  power  connec- 
tions. 


filler  zeros. 

For  a  closer  look  at  the 
system,  refer  to  Figs.  2  and 
3  which  show  the  general 
schematic  and  its  compan- 
ion timing  diagram.  The 
diagram  assumes  that  the 
operator  has  turned  on 
power  and  set  the  master 
clock  to  operate  at  a 
selected  speed  At  some 
random  time  later,  he  has 
typed  the  letters  "AE" 
followed  by  a  word  space, 
then  the  letter  "T"  at  a 
speed  greater  than  the  cor- 
responding clock  speed. 
After  power  has  been 
turned  on,  the  master 
clock  runs  at  a  frequency 
set  by  the  operator.  The  in- 
stant that  a  key  is  struck  is 
a  random  event  with  re- 
spect to  the  clock  output. 
The  FIFO  is  very  fast  and 
responds  within  nano- 
seconds after  the  operator 
strikes  a  key  on  the 
keyboard,  The  code  words 
(one  8-bit  word  for  each 
character)  bubble  through 
to  the  output  terminals  of 
the  FIFO,  queuing  up  in 
order.  As  soon  as  data  is 
stable,  the  data  out  ready 
(DOR)  goes  high.  Since 
there  are  two  FIFO  chips  in- 
volved,  the  two  DOR 
signals  are  combined  by 
AND  gate  U8D  into  a  single 
signal.  This  high  passes 
through  OR  gate  U7C  and 
on  the  next  positive  transi- 
tion of  the  master  clock 
output  causes  U12B  to  flip, 
thereby  starting  the  dot 
generator  in  synchronism 
with  the  master  clock,  (I 
learned  the  hard  way  that 
this  flip-flop  12B  was  need- 
ed. Without  it,  sometimes 
the  first  syllable  of  a  letter 
would  be  cut  short  or 
missed  completely.  The  ad- 
dition of  the  12th  IC  had  a 
bonus.  The  "Q"  of  12B 
gives  a  signal  to  provide 
automatic  receive/transmit 
switching,) 

The  dot  generator,  U6A, 
is  clocked  by  divtde-by-2 
flip-flop  U12A,  which  runs 
at  one-half  clock  frequen- 
cy. The  combination  of 
U12A  and  U12B  ensures 
that  the  dots  will  have  the 


86 


proper  phase  relationship 
with  respect  to  the  random 
loading  of  the  FIFO. 

Observe   that   the    posi- 
tive transition  from  DOR  is 
passed  through  AND  gate 
U8C  to  provide  a  positive- 
going  clock  pulse  to  clock 
the  shift  registers  via  pins 
6-6,  This  causes  the  parallel- 
load  feature  to  function 
because    terminals    7-7    of 
the  shift  registers   are   al- 
ready high  [parallel  mode) 
since  at  the  time  of  start- 
ing,  the  outputs   of  the 
shift  registers  were  all  zero, 
Therefore,    NOR    gate    U5 
would  have  a  high  output, 
Remember  that  the  dot 
generator  runs  continuous- 
ly once  it  is  turned  on  by 
the  synchronizer  fiip-fiop. 
Each   dot   represents   one 
time  unit.  This  is  also  the 
fundamental  time  unit  for 
dashes    and    spaces.    The 
"CK"    clock    signal     is 
generated  by  U6A,  which  is 
shown  as  line  6  of  the  tim- 
ing diagram.  Fig.  3.  When 
required,  U5  and  U10B  will 
silence  the  key  by  control- 
ling  pin   2   of   AND  gate 
U8A.  Flip-flop  U6B  goes  in- 
to operation  any  time  that 
a    dash    is    required.    Ex- 
amination   of    the    timing 
diagram    will    show    that 
both  the  dot  generator  and 
the    dash    generator    are 
divide-by-2    counters.    The 
OR   gate,   U7A,   combines 
these  outputs  to  produce  a 
dash  whenever  U6B  is  ac- 
tive. Flip-flop  U6B  is  turned 
off  and  on  by  commands 
from  pin  13  of  U3. 

In  the  case  of  the  letter 
"A",  the  first  digit 
presented  to  terminal  13  is 
a  zero.  Consequently,  the 
dash  generator  is  re- 
strained because  there  is  a 
zero  on  the  "J"  input  of 
U6B.  Pin  2  of  AND  gate 
U8A  is  high  because  the 
signal  from  inverter  U10B 
is  the  complement  of  NOR 
gate  U5  output  and  all 
characters  (except  the 
word  space)  will  have  at 
least  one  "high"  at  the  in- 
puts of  U5.  The  dot  gener- 
ated by  U6A  will  be  passed 
on   to   the    keying   circuit 


Photo  B.  A  surplus  NPN  transistor,  two  current-limiting  resistors,  and  an  LED  make  a 
breadboard  logic  probe  to  debug  circuit  Discrete  components  (lower  right)  are  used  for 
the  clock  and  sidetone  monitor. 


through  gates  U7A  and 
USA.  On  the  falling  edge  of 
the  dot  the  shift  registers 
see  a  positive-going  pulse 
on  terminals  6-6  through 
AND  gate  U8C  after  it  is  in- 
verted by  U10C.  This 
clocks  the  shift  register  one 
position  to  the  right.  Note 
that  the  shift  register  is  in 
the  serial  mode  because  of 
the  low  on  P/S.  The  next 
digit  at  terminal  13  of  U3  is 
a  one,  representing  the 
dash  of  the  "A",  This  ac- 
tivates dash  generator 
U6B,  causing  a  dash  to  be 
dispatched,  (See  lines  6,  7, 
and  8  of  Fig.  3/)  On  the  fall- 
ing edge  of  the  dash,  the 
shift  register  is  pulsed 
again  and  another  high 
moves  to  terminal  13  of 
U3.  At  this  instant,  all  of 
the  inputs  to  NOR  gate  5 
are  low.  This  makes  U5  out- 
put high  and  silences  the 
key  by  causing  pin  2  at  U8A 
to  be  low.  U5  output  also 
resets  dash  generator  U6B, 
changes  the  signal  on  P/S 
from  high  to  low  in  prepa- 
ration for  a  new  character, 
and,  at  the  same  time,  AND 
gate  USB  is  set  up  so  that  it 
will  pass  the  next  pulse 
from  the  dot  generator. 


The  key  is  silent  because 
of  the  low  on  pin  2  of  U8A. 
The  next  pulse  from  the  dot 
generator  (see  line  6,  Fig,  3) 
is  passed  through  U7D  to 
shift  out  the  next  charac- 
ter. On  the  falling  edge  of 
the    SO    pulse,    the    FIFO 
dumps   the   old    character 
and  replaces  it  with  a  new 
one.    During  the  dumping 
process,  the  DOR  flag  dips 
momentarily.    This    logic 
function  is  internal  to  the 
FIFO  and  the  pulse  is  of  on- 
ly a  few  nanoseconds  dur- 
ation.   (This    is    the    only 
pulse  in  the  system  that  is 
too  short  to  be  seen  with  a 
simple   LED   logic    probe,) 
The  short  pulse  is  used  to 
clock  the  shift  register  and 
parallel    load    the    new 
character    via    gates    U7C 
and  U8C  This  is  more  easi- 
ly understood  by  referring 
to  lines  13-15  of  Fig,  3.  This 
pulse  is  not  to  scale  but  il- 
lustrates   the    phase    rela- 
tionships.  The   process  of 
dumping  the  old  character 
and  loading  a  new  letter  in- 
to the  shift  register  has  had 
the  effect  of  silencing  one 
dot,  The  dot  requires  one 
time  unit;  this,  with  the  in- 
tervening spaces  on  either 


side,  makes  a  total  of  3,  as 
is  required  by  exact  code 
for  the  inter-letter  space, 
Some  keyboards  silence  a 
"T"  ,  but  this  is  not  precise 
code  because  the  "T"  is  3 
time  units  long,  which, 
when  added  to  the  two  in- 
tervening space  units, 
totals  5  time  units. 

To  continue  the  exam- 
ple, the  letter  "E"  is  dis- 
patched next.  Action 
would  be  similar  to  that 
described  for  the  "A".  The 
main  difference  is  that 
following  the  "E"  there  is  a 
word  space,  The  code  word 
for  a  word  space  is 
00000000.  With  this  code 
word  loaded  into  the  shift 
register,  the  key  is  silenced, 
as  was  the  case  with  the  in- 
ter-letter space,  but  pin  13 
of  U3  is  also  zero  and  this 
drops  the  reset  signal  of 
the  space  generator  on  U9. 
This  is  a  mini  shift  register 
which  counts  the  word 
space.  Refer  to  the  timing 
diagram  and  note  that  it 
has  the  effect  of  silencing  a 
total  of  three  dots.  These 
dots  plus  the  four  interven- 
ing spaces  total  7,  as  Mr. 
Morse  specified  for  the 
word  space. 
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The  timing  diagram 
shows  the  remaining  letter 
"T"  of  the  example,  This  is 
for  illustration  only  and 
will  not  be  described. 

Circuit  details  for  the 
sidetone  oscillator,  master 
clock,  and  the  strobe  have 
not  been  shown  on  the 
schematic  because  these 
are  readily  available  from 
a  number  of  existing 
publications.  Manufac- 
turers will  supply  chip 
specification  sheets  with 
this  information, 

The  master  clock  and 
the  sidetone  oscillator 
(U11)  are  made  from  an 
NE556,  which  is  simply  two 
555  timers  in  a  single  DIP 
package.  A  variety  of  ca- 
pacitors and  resistors  are 
suitable.  Just  follow  the 
graphs  in  the  specification 
sheets.  The  master  clock 
should  have  its  frequency 
adjustable  between  20  and 
60  Hz  for  a  speed  range  of 
about  5  to  50  wpm. 

The  sidetone  oscillator 
can  be  made  variable  if  de- 
sired. I  used  a  fixed  tone  of 
about  440  Hz,  which  is  the 
musical  note  "A",  My  rig 
has  a  sidetone  oscillator, 
so  I  installed  a  switch  to 
silence  the  monitor  speak- 
er while  on  the  air.  When 
not  used  for  communica- 
tions, the  keyboard  makes 
an  excellent  code  teaching 
aid. 

An  additional  switch  can 
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Fig.  3.  Timing  diagram. 


be  installed  to  have  a 
"send-store"  feature.  By 
stopping  the  master  clock, 
the  FIFO  can  be  preloaded. 
A  storage  of  sixteen 
characters  is  too  short  for 
anything  more  than  a  CQ+ 
However,  for  those  who 
would  choose  to  have  a 
longer  message,  the  Fair- 
child  FIFO  3351  is  an  ex- 
cellent choice  and  holds  40 
characters.  One  3351  can 
be  substituted  for  the  two 
40105  4-bit  chips.  Addi- 
tional 40105  chips  can  also 
be  cascaded  to  provide 
more  storage. 

A  master  reset  button  is 
needed  for  the  FIFOs.  Just 
after  power  up,  random 
noise  is  loaded  into  the 
FIFOs,  and,  unless  the  M-R 
button  is  used,  you  will 
have  a  hard  time  recogniz- 
ing the  language  that  will 
be  dispatched. 

The  choice  of  power  sup- 
plies is  almost  unlimited. 
The  CMOS  and  the  NE556 
can  use  anything  between 
5  and  15  volts.  On  my 
keyboard,  I  used  a  50<f  sur- 
plus 6~volt,  200  mA  calcu- 
lator adapter.  In  order  to 
improve  the  tone  of  the 
monitor,  I  did  add  a  25C 
electrolytic  capacitor  and 
a  couple  of  resistors  to  pro- 
vide filtering.  To  my  sur- 
prise, even  unfiltered 
full-wave  dc  can  be  used 
for  the  CMOS  and  still 
work.  It  must  be  that  some 


of  the  claims  about  noise 
immunity  by  CMOS  are 
valid. 

As  the  numbering  might 
suggest,  U13  is  an  after- 
thought. At  first  I  was 
determined  to  make  a  one- 
shot  from  the  spare  in- 
verter gates  in  U10. 
According  to  RCA's  ICAN 
6267,  three  inverter  gates 
will  make  a  one-shot.  The 
circuit  worked  most  of  the 
time,  but  occasionally  a 
double  pulse  would  be  trig- 
gered, causing  two  letters 
to  be  loaded  for  one  key 
stroke,  I  took  the  easy  way 
out  and  cook-booked  a 
4047  one-shot  and  selected 
a  capacitor/ resistor  com- 
bination to  make  a  2  milli- 
second pulse.  This  is  a  very 
versatile  chip  and  does  a 
good  job  of  debouncing; 
it  interlocks  the  keys  so 
that  only  one  letter  will  be 
dispatched  even  though 
two  keys  are  struck  simul- 
taneously. This  circuit  will 
ignore  all  other  strokes  un- 
til keys  are  completely 
released, 

The  one-shot  strobe 
(4047)  is  triggered  by  "wire- 
ORing"  through  diodes 
The  lower  right  of  Fig.  1 
shows  this  circuit.  Note  tht 
only  buses  K1r  K2,  K3,  K4, 
and  K5  are  monitored.  This 
is  sufficient  to  cover  all 
characters  except  the  word 
space.  A  separate  switch  is 
used  for  the  word  space. 
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The  4047  is  connected  to 
fire  on  a  negative-going 
pulse  which  is  obtained 
through  2  diodes  in  series 
for  the  normal  characters 
and  through  a  switch  for 
the  word  space. 

Experience  with  my 
Swan  700  CX  has  taught  me 
that  it  eats  expensive  PNP 
transistors  like  a  feathered 
swan  eats  corn  I  took  the 
coward's  approach  and 
used  relays  for  both  the 
VOX  and  key  functions. 
This  works  very  well  except 
that  if  someday  I  am  to 
give  the  "bionic  brass 
pounder,"  WB2ZDF,  his 
1000  wpm,  I  may  be  forced 
to  use  a  transistor.  Is  he 
kidding  about  1000  wpm? 
Maybe  not,  or  at  least 
something  that  will  ap- 
proach that  figure.  Al- 
though no  one  can  type 
1000  wpm,  a  RAM  can  be 
interfaced  in  between  the 
keyboard  and  the  FIFOs  to 
provide  burst  sending. 
Then,  with  the  video 
readers,  very  high  speed 
should  be  possible.  This 
raises  an  interesting  ques- 
tion. If  TTL  is  on  the  verge 
of  obsolescence,  how 
about  the  RTTY  bandwidth 
hog? 

Parts  for  the  final  circuit 
cost  about  $40  [this  does 
not  include  parts  invested 
in  the  prototype  which 
have  been  returned  to  the 
junk  box).  It  does  include 
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$10  for  a  surplus  computer 
keyboard.    This    keyboard 
had    good    quality    reed 
switches  and  a  fiberglass 
PC  board.  None  of  the  cir- 
cuits on  the  PC  board  were 
salvaged    but    were    re- 
moved from  the  old  fiber- 
glass   board    by    using    a 
wide-flame    burner    on    a 
propane  torch  and  a  wood 
chisel.  Holes  for  the  diodes 
and  the  ICs  were  quickly 
drilled  by  using  a  standard 
piece  of  perforated  board 
as  a  template  and  a  Dremel 
tool.    Interconnections 
were  made  with  point-to- 
point  wiring  using  standard 
wire-wrap    wire.     I     use 
solder-tail    sockets    rather 
than    conventional    wire- 
wrap  sockets  because  the 
long  pins  give  my  bifocals 
fits.  A  wire-wrap  tool  con- 
veniently fastens  connec- 
tions to  the  solder-tail  pins 
of  the  sockets  and  these 
can    be    quickly    secured 
with  a  small  dab  of  solder 
This  approach  was  used  for 
all  chips  except  No.  13.  I 
ran   out   of   sockets,   so   I 
simply  wired  this  rascal  in 
place,    It  worked  so  well 
that  on  the  next  circuit  I 
build,  I  will  not  waste  time 
with  the  sockets  except  for 
the  two  FIFOs.  These  are 
needed  to  provide  a  quick 
disconnect  to  simplify  wire 
checking. 

With  13  ICs,  one  can  ex- 
pect to  make  a  few  wiring 
errors.  These  can  be  readily 
detected  by  using  a  simple 
homemade  logic  probe 
that  will  cost  less  than 
$1,00.  My  breadboard 
probe  is  shown  in  Photo  B 
parked  on  top  of  the  key- 
board. It  is  simply  an  LED 
driven  by  a  small  surplus 
NPN  transistor  with  a 
length  of  No,  22  wire  as  a 
probe.  By  setting  the  clock 
at  5  wpmr  the  waveforms 
shown  in  Fig.  3  can  be 
observed  by  simply  watch- 
ing the  LED  and  counting 
flashes. 

Should  you  decide  to 
build  a  keyboard,  be  sure 
you  understand  the  timing 
diagram.  It  is  the  key  to 
troubleshooting    Also,   re* 


Photo  C  This  photo  shows  point-to-point  wiring  using  wire-wrap  wire  for  ICs  and  #22 

telephone  wire  for  keys  and  diode  matrix  buses. 


check  pin  numbers  against 
the  IC  manufacturer's 
specification  sheet  Stan- 
dardization is  good,  but 
there  are  some  variations 
and  it  is  possible  that  a 
typographical  error  exists. 
However,  the  diagram  has 
been  checked  and  re- 
checked  to  prevent  the  lat- 
ter possibility. 


The  error  signal  has  8 
time  units;  thus,  it  can  be 
used  as  an  aid  in  calibra- 
tion: wpm  =  192/T,  where 
T  =  seconds  (stopwatch)  re- 
quired to  send  10  error 
signals, 

A  case  was  constructed 
from  standard  heating  and 
ventilating  sheet  metaL 
While  this  is  not  as  beauti- 


ful as  some  store-bought 
equipment  it  is  adequate. 
If  you  are  still  not  con- 
vinced that  diodes  are 
beautiful,  you  can  use  an 
ASCII  keyboard,  or,  for 
that  matter,  any  keyboard 
with  an  oddball  code,  as 
long  as  it  does  not  exceed  8 
bits.  You  can  even  use  your 
home  computer,  An  EPROM 


Photo  D.  Finished  keyboard  with  surplus  calculator  power  supply  at  right 
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can  be  used  to  interface 
between  the  keyboard  and 
the  FIFOs, 

In  addition  to  all  of  the 
hams  mentioned  in  the  text 
and  the  references,  1  am  in- 
debted to  the  sales  reps 
and  tech-service  engineers 
of  both  RCA  and  Fairchild. 
They  patiently  answered 
my  numerous  and  some- 
times frivolous  questions. 
They  not  only  made  it 
possible  for  me  to  build  a 
keyboard,  but  also  helped 


me  in  my  job  as  a  power 
engineer  to  apply  integrat- 
ed circuits  to  industrial  ap 
plications. 

After  a  30-year  recess  in 
radio,  my  straight-key 
sending  was  even  worse 
than  it  was  during  World 
War  II  when  I  frequently 
would  be  interrogated  with 
"INT  LF"  (modern  transla- 
tion,  QLF?)  Now,  with  my 
keyboard,  I,  too,  can  make 
good  CW  music  and  the 
high-speed  boys  will  talk  to 


me.  Perhaps  after  a  few 
more  keyboards  are  on  the 
air,  the  average  QSO  can 
be  raised  to  30  wpmJ 
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If  you  want  to  master  code,  get  the  Pickering  Codemaster 

Pickering  Codemaster  is  the  proven  set  of  instruction 
tapes.  In  fact,  we've  sold  tens  of  thousands  over  the  last 
12  years.  And  the  reasons  are  simple  Our  tapes  are  easy 
to  learn.  Easy  to  use,  Complete.  And  reliable. 

But  don't  take  our  word  for  it.  Ask  any  ham.  Or  better 
yet  order  a  set  and  see  for  yourself.  ' 

CM- 1  Beginner  (Novice  Class) 

A  complete  course  in  code  is  on  the  tape,  Practice  at 
5, 7  and  9  WPM,  The  tape  includes  code  groups  and 
punctuation. 

CM-IV2  Intermediate  (General) 

No  instruction,  just  practice,  lk  hour  at  1 1  WPMr  1  hour  at 
14  WPM ,  and  xh  hour  at  17  WPM.  It  includes  both  coded 
groups  and  straight  text, 

CM-2  Advanced  (Extra-Class) 

Mostly  straight  text,  some  coded  groups,  1  hr.  at  20  WPM, 
V&  hr.  each  at  25  and  30  WPM.  For  real  QRQ,  play  this 
tape  at  twice  speed! 
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EACH  SET  IS  TWO  HOURS  LONG 


ingle  tape  0 'ice 

Any  two;  save  $1  90 

All  three;  save  $4  85 


SPECIFY 


S  7  95 
$14.00 
$19.00 


CM-J 
CM-lVi 

CM-2 

Special  rates  to  code  classes  on  request,  retail  inquiries  welcome. 
Postage  pad  SP4lh  class  in  USA 
1st  classand  Canada.  Mexico  add  $  1 .00  per  reel,  50«  per  cassette  D 


7"  REEL 

CASSETTE 

{M  IPS) 

CC420) 

a 

D 
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Name, 


la  . 


Street  orPO  =_ 


City. 


State. 


Zip, 


Total  enclosed  of  charge  ton  MASTER  CHARGE  v  o  VISA  Account  $_ 
orDC.O.D 

Charge  card  No. empires 

Clipoutand  send  to:  PICKERING  CODEMASTER  CO..  P0  BOX396  D, 

PORTSMOUTH,  Rl 02871 

I  n  a  h  u  r  ry?  Call  (40 1 )  683-0575    R .  I  residents  add  6% . 
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ICOM  s  New  IC-280 


l    #   / 


1COM  introduces  its  new  2  meter  mobile  radio  with 
the  detachable  microprocessor  control  head,  the  IC- 
280.  Bright  easy  to  read  LED's  and  a  new  style  meter 
grace  the  brushed  aluminum  "new  look"  front  panel 
of  the  detachable  control  head,  which  provides  mem* 
ory  and  frequency  control  for  the  remotely  mountabte 
main  section. 

The  IC-280  comes  as  one  radio  to  be  mounted  in  the 

normal  manner:  butT  as  an  option,  the  entire  front  one 

third  of  the  radio  detaches  and 

mounts  by  its  optional  bracket 

and  the  main  body  tucks  neatly 

away  out  of  sight  Now  you  can 

mount  your  2  meter  mobile  radio 

in  places  that  seemed  really  tight 

before. 

With    the   microprocessor    head   the 
IC  280  can  store  three  frequencies  of 
your  choke,  which  are  selected  by  a  four 
position  front  panel  switch.  These  frequen- 
cies are  retained  in  the  IC-280 '•  memory  for 
as  long  as  power  is  applied  to  the  radio.  Even 


when  power  is  turned  off  at  the  front  panel  switch,  the 
IC-280  retains  its  programmed  memories;  and  when 
power  is  completely  removed  from  the  radio,  the 

±600  KHz  splits  are  still  maintained! 

Frequency  coverage  of  the  IC-280  is  in  excess  of  the 
2  meter  band;  and  the  new  band  plan  (144.5-145.5 
MHz  repeaters)  can  easily  be  accommodated,  since  it 
was  included  in  the  IC-280 *•  initial  planning  by  the 
ICOM  design  team, 

The  main  section  of  the  IC-280  puts  you  up  to  the 

minute  with  the  latest  state  of  the  art  engineering.  The 

new  IC-280  includes  the  latest  innovations  in  large 

signal  handling  FET  front  ends  for  excellent  inter* 

modulation  character  and  good  sensitivity  at 

the  same   time.   The   IF   filters  are  crystal 

monolithics  in  the  first  IF  and  ceramic  in 

the    second,    providing    narrow   band 

capacity  for  today  and  tomorrow's 

crowded    operating    conditions. 

Modular    PA    construction    with 

broad  band  tuning  provides  full 

rated    power  across   the  full  2 

meter  band  (plus  a  little). 


All  ICOM  radio*  tlpriilcaAtlv 
■zee*!]  FCC  opacification* 
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Specification!  subject  to 
change  without  notice. 


IC-MOSpeclflcetlBaiei  O  Frequency  Coweraga  143  90-149  U  MHiDQpgaHngCondttioni  Temperature   -10*C  toGCTC U4Ttol4QTl. 
Duty  Factor  continuous  Q  Frequency  Stability   1 1  5  KHf  O  Modulation  Type  FM  <F3)  O  Antenna  Impedance  50  ohmj  unbalanced:  ClPoiwe? 
Requkemenc  DC  13  SV  ±15*  (negative  ground  I  □  Cunenl  Drain.  Transmittng :  2  5A  Hi  UOW],  1.2A  Lo  [LWL  Receiving;  0  630A  at  max  audio 
output,  0.450  at  SQL  ON  wtth  no  lignalP  Sl«  58mm (h I  x  ISommlur]  K 220mm id)  □  WdghL  appro*  2  2  Kg  □  Power  Output  10 W  Hi,  1W  Lo 
Q  Modulation  System.  Phase  QMa*.  Frequency  Davtatian.  ±5  KKi  Q Spurious  Output  mora  than 60  dfi  below  carrier  D  Microphone 
Impedance:  600  ohms  dynamic  or  electret  conden*er  type,  such  n*  the  SM^2  □  Receiving  Syctam  Double  fuperheterdyn?  D  Intermediate 
Frequency  1st:  10  695  MH^  2nd;  455  HHt  rjSemltrvlty  1  uv  at  S  4*ltft  at  30  dB  ex  batter.  Nol*e  luppreulon  KnttMty 20  dBt  0.6  uv  or  lesa 
O  Selectivity,  leu  than  ±75  KHi  al  ~G  dB.  leu  than  s  15  KHiat  -60  dB  D  Audio  Output:  Mure  man  1.5W  □  Audio  Output  Impedance:  8  ohmi 
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The  Cure  for  Migraines 


a  low-pass  CW  filter 


In  most  receivers,  the  groundwork  has  already  been  laid. 


Many  hams  copy  CW 
by  using  an  SSB  re- 
ceiver with  an  outboard 
CW  filter  consisting  of 
88-mH  toroids  or  active 
filters,  to  obtain  very  nar- 
row bandwidths  and  a  beat 
note  of  about  1000  Hertz. 
Some  have  found  that  a 
couple  of  hours  of  this  type 
of  operating  will  bring  on 
something  resembling  a 
migraine  headache  and  a 


strong  desire  to  go  work 
SSB  up  the  band. 

A  lower  beat  note  and  a 

bandwidth  of  a  few  hun- 
dred Hertz  appear  to  alle- 
viate CW  fatigue.  The 
lower  tone  is  softer  to  the 
ear  and  a  somewhat  wider 
bandwidth  allows  the  sig- 
nal to  be  moved  around 
slightly  in  the  passband, 
which  helps  to  avoid  mo- 
notony. 


One  advantage  of  this 
approach  is  that  one  side 
of  the  needed  filter 
response  is  already  there  in 
most  receivers.  The  low 
frequency  side  of  a  typical 
communications  receiver 
might  appear  as  in  Fig.  1. 
The  audio  section  is 
designed  to  attenuate  the 
very  low  audio  frequen- 
cies, usually  with  the  3-dB 
point  around  300  Hertz. 

This  allows  you  to  build 
a  simple,  low-pass  filter  to 
get  the  desired  attenuation 
on  the  high-frequency  side. 
The  filter  is  shown  in  Fig-  2. 
The  .176-H  inductors  are 
made  from  two  88-mH  to- 
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roids  connected  in  series.  It 
plugs  into  the  speaker  out- 
put, requires  no  power, 
uses  common  compo- 
nents, and  will  fit  easily  in- 
side a  small  minibox.  Its 
response  is  shown  in  Fig.  3+ 

Combined  response  is 
shown  in  Fig.  4.  Bandwidth 
is  about  300  Hertz  at  the 
3-dB  points,  allowing  for 
some  variation  of  tone  (and 
drift).  There  appears  to  be 
less  ringing  with  this  ap- 
proach, as  compared  with 
one  narrow  filter. 

This  filter  may  solve 
your  headache.  See  you  on 
the  low  end,  OM  ■ 
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Fig.  7.  Low  frequency  response  of  typical  receiver, 


Fig.  2.  Low-pass  filter  schematic  diagram.  *  =  288  mH  in 
series, 
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Fig.  3.  Low-pass  filter  frequency  response. 
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Fig.  4.   Combined   low-pass    filter/receiver   frequency 
response. 
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Like  the  classic  "Flukemeter"  differential  voltmeter  of  the  fifties  Onset),  the  new  S02OA  DMM  offers  a  superb  combination  of  performance  and 
value  for  the  seventies.  Only  $169  * 


You  know  Fluke  for  innovation  in 
precision  test  and  measurement  in- 
strumentation. For  almost  30  years 
we've  anticipated  the  measurement 
problems  that  come  with  fast-chang- 
ing technology. 

And  we've  done  it  again.  Introduc- 
ing the  new  8020A  digital  multimeter 

The  8020A  is  built  to  the  same  high 
standards  we've  designed  into  its  pred- 
ecessors. The  only  difference  is  that 
the  8020A  is  smaller.  And,  of  course, 
it  costs  a  lot  less. 

You'll  find  the  8020A  is  the  only 
DMM  around  with  such  impressive 


features  for  only  $169  *  now  and  for 
some  time  to  come.  Features  that  mean 
value  and  versatility,  like  26  ranges 
and  seven  functions,  including  conduct- 
ance (which  measures  leakage  to 
10IO£2).  And  three-way  overload  pro- 
tection. Hi-lo  power  ohms.  And  more. 
In  fact ,  the  8020 A  is  13  ozs.  of  pock- 
etable  benchtop  instrument  perform- 
ance, in  the  Fluke  tradition,  Perform- 
ance you  can  count  on  for  up  to  200 
hours  of  use  with  its  inexpensive  9V 
battery,  single  custom  CMOS  LSI  chip 
and  low-power,  razor-sharp  3  %  -digit 
LCD  display. 


Great  performances  low  cost:  Thai's 
Fluke  tradition.  Where  else  can  you 
get  a  field  reliable  tool  built  to  preci- 
sion lab  standards?  Or,  factory  cali- 
bration that's  NBS  traceable,  with 
0.25%  dc  accuracy?  And,  of  course^  the 
Fluke  8020A  has  a  full  year  warranty 
including  all  specifications,  with  world- 
wide service  backup. 

The  quickest  way  to  get  one  is  to 
call  (800)  223-0474,  toll  free.  Give  us 
your  chargecard  number  and  we'll  ship 
one  immediately.  Or  come  into  our 
Midtown  Manhattan  showroom,  54 
West  45th  Street,  New  York,  NY  10036. 


TOLL  FREE  HOT  LINE  800-2230474 
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An  8080  Repeater  Control  System 


part  I:  an  overview 


This  setup  is  the  definition  of  "modern/' 


Robert  Closer  N3IC 
3922  Algiers  Road 
RandaUstown  MD  21 133 


When  told  I  was  going 
to  install  a  micro- 
processor on  our  repeater 
as  the  controlling  element, 
some  felt,  "A  micropro- 
cessor on  the  repeater— 
what  for?"  After  explaining 
that  I  would  not  add 
anything  as  complex  as  a 
microcomputer    to    the 


repeater  unless  there  was 
good  reason  to  do  so,  there 
was  no  vocal  opposition.  I 
suspect  that  it  was  not  until 
the  control  system  was 
placed  into  operation  that 
everyone  became  in  favor 
of  it.  The  reason  I  mention 
these  facts  immediately  is 
that  a  quick  first   impres- 
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Fig.  1.  WR3AFM  equipment 
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sion  of  the  control  system 
could  very  well  be  that  the 
system  is  too  complicated 
for  the  resultant  benefits. 
In  fact,  the  opposite  is  true. 
The  system  is  indeed  much 
more  complicated  than 
what  is  normally  en- 
countered in  similar  ap- 
plications. However,  the 
operations  it  can  perform 
are  much  greater  than 
would  be  found  were  the 
benefits  only  propor- 
tionate to  the  system  com- 
plexity. With  an  intelligent 
controller,  functions  can 
be  done  which  could  not 
possibly  be  done  otherwise 
with  a  reasonable  amount 
of  hardware. 

Originally,  the  major 
function  of  the  control 
system,  and  the  reason  for 
implementation  with  a 
microprocessor,  was  to 
provide  many  on/off  out- 
put lines  controllable 
through  multiple  digit 
decoding  of  touchtone™ 
signals.  The  existing  sys- 
tem, consisting  mostly  of 
relays,  was  capable  of  at 


most  six  functions.  We  re- 
quired several  dozen  func- 
tions, and  simple  expan- 
sion of  the  relay  system 
would  have  made  the  re- 
peater look  and  sound  like 
a  telephone  company  cen- 
tral office.  After  the  new 
system  was  finished,  the 
simple  output  functions 
took  a  back  seat  to  the  in- 
novations which  were  not 
possible  before. 

In  order  to  understand 
what  the  8080  control 
system  does,  a  brief 
description  of  the 
Baltimore  Amateur  Radio 
Club's  repeater  (WR3AFM) 
is  necessary.  Fig.  1  shows  a 
block  diagram  of  the  re- 
peater. There  are  actually 
two  repeaters:  a  two  meter 
repeater  and  a  440  MHz 
repeater,  The  440  repeater 
is  a  simple  duplexed  one.  It 
has  an  autopatch  indepen- 
dent of  the  rest  of  the 
system.  The  two  meter 
repeater  is  a  multiple  split 
site  repeater.  The  two 
meter  transmitter  is 
located  at  the  site  of  the 
440  repeater.  Spread 
around  the  city  are  up  to 
six  receive  sites.  Each 
receive  site  receives 
signals  on  the  two  meter  in- 
put frequency  and  retrans- 
mits them  on  a  440  link  fre- 
quency to  the  transmitter 
site.  At  the  transmit  site, 
signals  are  received  from 
each  of  the  links.  Each  link 
receiver  feeds  a  voting 
selector,  which  contin- 
uously evaluates  the 
signal-to-noise  ratio  of 
each  signal  and  passes  the 
best  one  on  to  the  transmit- 
ter. The  two  meter  repeater 
also  has  an  autopatch.  The 
repeaters  can  be  con- 
trolled via  the  two  meter 
repeater  autopatch  tele- 
phone line  or  a  440  re- 
ceiver reserved  for  control. 
All  told,  there  are  eight  440 
receivers;  off  the  receive 
port  of  the  440  duplexer  is 
a  440  multicoupler  which 
splits  and  boosts  the 
signals  received  from  the 
440  repeater  antenna.  As 
can  be  seen,  we  obtain 
maximum  utilization  (eight 


Control  system  connected  to  repeater. 


receivers  and  one  transmit- 
ter) from  the  440  antenna 
on  the  top  of  the  tower  (400 
feet  high)! 

The  voting  selector  can 
be  directed  to  pass  only 
one  of  its  inputs  to  the 
transmitter,  or  to  ignore 
some  of  its  input  receivers. 
This  is  a  major  function  of 
the  control  system.  As  our 
repeater  gradually  ex- 
panded, it  became  more 
difficult  to  diagnose  prob- 
lems. A  week  would  go  by 
before  we  even  realized 
that  one  of  the  receive  sites 
was  inoperative,  With  the 
new  system,  it  is  easy  to 
check  all  sites  by 
commanding  the  voter  to 
pass  each  receiver  one  at  a 
time.    During  the  summer 


months,  we  are  plagued 
with  skip  signals  from  users 
of  the  two  nearest 
repeaters  on  the  same  fre- 
quency: Hazelton  PA  and 
Trenton  N).  At  times,  our 
repeater  is  unusable  due  to 
constantly  timing  out  from 
the  extraneous  signals.  We 
can  now  command  the 
voter  to  ignore  our  north- 
eastern receiver,  from 
which  most  of  the  inter- 
ference arrives.  These  two 
basic  functions  provided 
the  impetus  for  the  con- 
struction of  the  8080 
system. 

The  system  has  other  im- 
portant functions.  It  allows 
the  two  meter  and  440 
repeaters  to  be  linked 
when    needed     A    prere- 


corded tape  loop  can  be 
activated  on  request,  giv- 
ing information  about  the 
repeater  and  the  club.  A 
feature  is  provided  to  test 
touchtone  pads  — the  re- 
peater tells  the  user  in 
Morse  code  what  it  re- 
ceived. The  processor  con- 
trols the  autopatch.  In- 
stead of  the  normal 
system,  it  gets  the  re- 
quested telephone  number 
from  the  user  and  redials 
the  number  into  the 
telephone  system.  If  the 
proper  number  of  digits  is 
not  received,  it  will  not 
even  access  the  telephone 
line.  Single-digit  codes  per- 
mit dialing  of  emergency 
numbers.  Non-collect  toll 
calls  are  impossible.  There 

95  ]m 


Using  the 

The  f of  towing  text,  after  suitable  modifications,  is  intend- 
ed to  he  distributed  to  users  of  repeater  systems  using  the 
8080  controi  system.  Use  of  the  processor  functions  and  the 
auiopeitch  are  described. 

WR3AFM  is  now  controlled  by  an  8080  microprocessor. 
The  processor  permits  flexibility  in  the  system  as  well  as 
many  functions  which  could  not  reasonably  be  imple- 
mented without  a  processor.  There  are  five  CW  IDs;  four  are 
permanently  stored,  and  one  Is  remotely  programmable  via 
a  touchtone  pad.  Any  of  the  five  IDs  may  be  selected,  or,  as 
i s  often  the  case,  the  different  I  Ds  may  be  made  to  cycle.  The 
programmable  ID  allows  meeting  announcements  and 
anything  else  that  couid  be  useful  to  be  placed  on  the 
repeater. 

For  testing  and  diagnosis,  each  of  the  individual  receive 
sites  on  07/67  may  be  either  disabled  or  forced  on  through 
the  voting  selector.  There  are  several  modes  of  accessing 
the  control  system,  so  it  is  possible  for  control  stations  to 
work  on  the  system  without  interfering  with  repeater  users. 
For  most  functions,  the  8080  responds  to  correct  commands 
with  an  "R"  In  CW,  so  when  "FTs  are  heard  on  67  this  means 
that  someone  is  commanding  it.  Under  such  circumstances, 
be  slow  to  pick  up  transmissions  in  case  the  control 
operator  has  any  requests;  if  none  are  made,  feel  free  to  con- 
tinue using  the  repeater  and  ignore  the  "FTs. 

For  those  interested  In  the  size  of  the  8080  system,  it  cur- 
rently has  about  2K  of  program  in  ROM,  256  bytes  of  RAM, 
seven  eight-bit  output  ports,  and  three  eight-bit  input  ports. 
The  control  program  is  about  1300  lines  long,  and  the  hard- 
ware consists  of  57  integrated  circuits. 

The  processor  makes  possible  the  redialing  of  telephone 
numbers,  the  virtual  elimination  of  incorrect  dialing  for 
autopatches,  and  the  prevention  of  toll-charge  telephone 
calls.  In  addition  to  the  control  functions  and  the  autopatch, 
the  processor  has  five  codes  available  for  general  use  which 
are  accessible  via  146.07.  Any  ideas  for  additional  func- 
tions will  certainly  be  entertained.  For  each  of  the  codes,  it 
is  necessary  for  the  first  digit  to  be  held  at  least  one  full  sec- 
ond. It  doesn't  hurt  to  hold  any  tone  longer  than  required. 
With  this  in  mind,  here  are  the  various  codes: 
7#7~ Links  the  146,07/1 46.67 repeater  with  the  444.35/449,35 
repeater.  The  repeater  answers  with  an  "FT  if  the  function  is 
accepted.  The  linkup  will  remain  up  indefinitely  until 
knocked  down  with  a  *.  Signals  on  146,07  will  come  out  on 
both  repeaters,  and  signals  on  444.35  will  come  out  on  both 
repeaters.  When  disconnected,  the  repeater  responds  with 
an  iJR"  as  well.  The  intention  of  this  function  is  for  calling 
someone  on  the  other  repeater,  not  for  extended  rag  chew- 


System 

ing  on  both  repeaters  simultaneously-  When  transmitting  on 
444.35,  1#1  will  also  link  up  the  repeaters.  This  function  on 
the  440  end  is  not  controlled  by  the  microprocessor,  and  it 
does  not  acknowledge  with  an  "R'\  The  *  on  444.35  will  kill 
the  linkup  if  it  was  initiated  on  444.35;  alternatively,  on  the 
440  end  the  linkup  will  time  out  after  three  minutes.  This  Is 
only  true  for  linkups  made  from  the  440  repeater.  The  two 
linkups  are  separate;  if  linked  on  146.07  they  must  be  killed 
on  that  frequency,  and  if  linked  on  444,35  they  must  be  killed 
on  that  frequency. 

2#2— Initiates  a  prerecorded  tape  message  giving  Informa- 
tion about  the  repeater.  The  tape  will  disable  itself  upon 
completion. 

3#3— Disables  the  blocking  of  touchtones.  Any  tones  sent 
after  the  3#3  before  the  carrier  is  dropped  will  not  be 
blocked,  Normally,  upon  recognition  of  valid  tones,  the 
repeater  mutes  them.  This  is  done  to  protect  the  ears  of 
those  of  us  who  monitor  often.  It  is  done  on  a  tone-by-tone 
basis  to  facilitate  diagnosing  problems,  since  you  can  hear 
a  short  blip  for  every  digit  and  can  tell  how  many  tones  were 
sent.  For  those  hams  with  selective  call  decoders,  it  is 
necessary  for  the  tones  to  pass  unimpeded,  which  is  the 
reason  for  this  function.  If  only  short  tones  are  required,  the 
selective  call  function  need  not  be  used,  as  the  repeater 
does  not  initiate  tone  blocking  until  a  valid  tone  of  about  one 
second  is  received.  This  is  to  prevent  blocking  of  voices. 
4#4— Touchtone  test.  Any  digits  sent  after  the  4#4  before 
the  carrier  is  dropped  will  be  sent  in  Morse  to  tell  the  user 
what  the  repeater  decoded  the  digits  as.  Any  sequence  up  to 
24  digits  can  be  accommodated. 

5#5— If  preceded  by  a  4#4  test,  will  repeat  what  the  4#4  sent. 
If  preceded  by  an  autopatch,  the  telephone  number  entered 
will  be  sent  in  Morse.  If  an  autopatch  attempt  fails,  5#5  will 
show  what  the  number  requested  was  {if  the  autopatch  code 
was  accepted).  If,  after  making  an  autopatch,  you  wish  to 
clear  your  telephone  number  from  the  machine,  simply  do  a 
4#4. 

NOTE:  The  functions  1#1  through  5#5  are  intended  for  use 
by  anyone,  club  member  or  not.  The  autopatch  is  restricted 
to  club  members  and  transients.  When  performing  any  of 
these  commands,  be  certain  to  identify  your  station  first. 
The  functions  are  there  to  be  used,  but  not  abused.  This  is 
somewhat  of  an  experiment  in  the  hope  that  our  repeater 
users  will  use  these  functions  wisely.  We  hope  to  be  able  to 
continue  this  free  access.  Should  it  become  necessary,  any 
of  the  functions  may  be  disabled  by  remote  control  Please 
do  not  force  us  to  deactivate  them. 
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are  several  different  CW 
identifications  which  may 
be  selected,  and  special 
IDs  can  be  loaded  in 
minutes  remotely,  For  a 
number  of  years,  we  have 
had  a  reprogrammable  CW 
identifier  [73  Magazine, 
April,  1976).  It  was  a  great 
success,  and  the  ability  to 
program  an  ID  remotely 
makes  it  more  useful.  Any 
of  the  functions  can  be 
disabled,  and,  of  course, 
the  repeaters  can  be  turned 
off  if  necessary.  A  com- 
plete explanation  of  the 
user  codes  appears  else- 
where in  this  article.  A 
sample  of  what  can  be 
placed  on  the  tape 
message  loop  is  given.  A 
complete    description    of 


the  control  functions, 
"Controlling  the  System/' 
also  appears  elsewhere.  It 
is  more  difficult  to  control 
the  system  than  with  a  sim- 
ple arrangement,  but  many 
times  it  is  not  even 
necessary  to  enter  the  con- 
trol mode  and  forcefully 
disable  functions.  Merely 
by  transmitting  on  the  con- 
trol frequency,  everyone 
else  loses  access  to  the 
touchtone  decoder.  This  is 
of  great  use  when  some 
user  decides  that  he  will  ex- 
ecute some  function  with- 
out identifying  himself,  as 
required  by  FCC  regula- 
tions. A  simple  transmis- 
sion on  the  control  fre- 
quency removes  his  access 
to  the  system,  and  it  is  not 


even    obvious    to    those 

listening.  With  any  amount 
of  luck,  these  individuals 
adjust  their  touchtone 
pads  attempting  to  bring 
up  a  function  and  throw 
their  pads  away  in  disgust 
after  being  unsuccessful. 

We  have  been  quite 
pleased  with  the  overall 
operation  of  the  control 
system.  The  user  codes 
have  given  the  repeater 
users  some  involvement 
with  the  repeater,  and, 
after  the  initial  adaptation 
period,  general  user  senti- 
ment has  been  quite 
positive.  Although  the  con- 
trol system  is  fairly  com- 
plex, the  reliability  so  far 
has  been  good.  In  the  first 
two  months  of  operation, 


the  system  crashed  twice. 
In  the  software  world,  a 
computer  "crash"  refers  to 
the  occurrence  of  some  er- 
ror which  causes  a  com- 
puter to  ignore  operator 
commands,  necessitating  a 
hardware  restart.  I  added 
an  error  detection/ 
recovery  routine  to  the 
system,  and  there  have 
been  no  crashes  since, 
There  have  been  no  hard- 
ware failures. 

In  the  following  sec- 
tions, I  will  show  how  you 
can  duplicate  the  system, 
how  the  hardware  and  soft- 
ware functions  are  dis- 
tributed, what  the  hard- 
ware components  are,  and 
provide  explanations  of 
how  to  use  and  control  the 
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Autopatch  Access  Procedure 

The  following  procedure  is  recommended  for  accessing 
the  autopatch. 
1)"N3ABC  autopatch" 

2)  Send  the  autopatch  code  and  the  telephone  number  in 
one  transmission.  Remember  to  hold  the  first  tone  one  sec- 
ond. It  is  imperative  that  the  carrier  continue  throughout  the 
entire  operation  of  alt  ten  digits.  Upon  the  release  of  carrier, 
the  repeater  will  determine  if  your  number  is  valid,  The 
number  Is  valid  if  any  one  of  the  following  conditions  is  met: 
exactly  one  digit  which  corresponds  to  a  single  digit 
emergency  number;  exactly  seven  digits,  the  first  digit  not  a 
1;  exactly  eight  digits,  the  first  number  a  0;  exactly  eleven 
digits,  the  first  number  a  0.  If  the  number  is  invalid,  nothing 
will  happen.  It  will  act  as  though  no  autopatch  code  had 
been  entered,  and  it  is  not  necessary  to  send  the  knockdown 
digit.  If  the  number  is  valid,  the  repeater  will  bring  up  the 
telephone  line  and  redial  your  number. 

3)  After  the  number  has  been  dialed,  and  the  line  has  clicked 
over,  "N3ABC". 

4)  Conversation 

5)  "N3ABC  clear  with  John  Doe  at  12:37  PM  on  August  12," 

6)  Knockdown  code.  If  the  "beep"  is  heard,  the  patch  has 
been  killed 

7)  "WRSAFM  this  Is  N3ABC  clear/1 

If  you  have  problems,  remember  the  5#5  code, 

The   repeater   now   has   several   single-digit   special 

numbers.  Make  a  note  of  these  special  codes: 

2— Baltimore  City  Police 

3— Baltimore  City  Transit  and  Traffic 

4— Maryland  State  Police 

5— Harbor  Tunnel  information 

6 — Anne  Arundel  County  Police 

7 — Coast  Guard  Search  and  Rescue 

8— Baltimore  County  Police 

9— Howard  County  Police 
To  use  the  single  digit  codes,  send  the  autopatch  code 

followed  immediately  by  the  single  digit,  The  repeater  will 

dial  the  proper  number  for  you. 

Half  Duplex 

The  autopatch  is  half^duplex.  This  means  that  the  audio 
from  the  telephone  line  is  switched  off  when  you  push  the 
FTT.  This  feature  can  be  used  to  block  obscene  language, 
business  communication,  or  whatever,  if  the  caMed  party 
gets  carried  away.  However,  "skip"  or  interfering  signals 
also  have  the  same  effect.  Therefore,  It  is  not  wise  to  initiate 
an  autopatch  under  such  conditions.  If  this  problem  occurs, 
remember  that  the  party  on  the  telephone  can  hear  you 
perfectly— it  is  |ust  that  you  cannot  hear  him  whenever  any 
signal  is  present  on  146.07,  be  it  yours  or  something  else. 

Autopatch  Timer 

The  autopatch  is  to  be  used  for  short  traffic  only.  A  timer 
will  automatically  terminate  the  patch  after  three  minutes. 
Once  activated,  the  patch  will  stay  up  until  terminated  by 
the  timer  or  the  knockdown  code,  No  kerchunking  is  needed 
to  keep  it  up.  Three  minutes  is  more  than  adequate  for  most 
autopatches.  However,  sometimes  when  in  communication 
with  police  regarding  an  emergency  it  is  desirable  to  con* 
tinue  the  autopatch  past  the  three-minute  limit.  Because  of 
this,  the  timer  is  automatically  deactivated  when  a  single 
digit  emergency  number  is  used.  The  patch  will  not  time  out 
for  these  calls.  For  normal  calls,  it  is  not  possible  to  extend 
the  three-minute  limit.  For  all  calls,  think  of  what  to  say 
before  calling. 


system.  The  method  of 
construction,  a  detailed 
circuit  and  program 
analysis,  and  some  prin- 
ciples I  learned  in  develop- 
ing the  project  will  be 
presented  in  subsequent 
parts. 


Duplication 

The  8080  control  system 
can  be  duplicated  for  your 
repeater  with  few  mod- 
ifications. The  control 
system  supports  some 
features  of  WR3AFM 
which  may  not  be  of  use  on 


Tape  Message  Text 
(Time:  2  minutes,  50  seconds) 

Welcome  to  the  Baltimore  Amateur  Radio  Club's  07/67 
repeater,  WR3AFM.  The  transmitter  is  located  at  the  old 
WBAL  tower  on  Park  Heights  Ave.,  and  drives  a  250- Watt 
amplifier,  though  only  a  portion  of  that  power  reaches  the 
antenna  through  about  500  feet  of  feed  line.  The  repeater 
has  receivers  north  of  the  beltway  on  Old  Harford  Road,  at 
the  WRBS  tower  near  1-95  south  and  the  beltway*  downtown 
at  4000  North  Charles  Street,  and  at  the  QTH  of  K3VC  and 
N3JC  at  the  top  of  the  Jones  Falls  Expressway.  Each  of 
these  receivers  drives  a  440-MHz  link  transmitter.  At  the 
transmit  site,  there  is  a  link  receiver  for  each  receive  site. 
Each  signal  is  fed  to  a  voting  selector,  which  continuously 
evaluates  the  signal-to-noise  ratro  of  each  receiver,  the  best 
of  which  goes  to  the  transmitter.  All  of  the  repeater  equip- 
ment is  of  the  General  Electric  MASTR  make. 

At  the  transmit  site,  there  is  also  a  duplexed  440-MHz 
repeater,  444.35  in  and  449.35  out. 

You  wlil  note  that  a  short  click  is  heard  after  releasing 
your  carrier.  This  signifies  that  the  repeater  timer  has  been 
reset,  and  leaves  time  for  breakers.  It  is  not  necessary  to  let 
the  repeater  carrier  drop.  07/67  has  an  autopatch,  limited  to 
travelers  and  club  members,  but  open  to  anyone  for 
emergency  traffic. 

The  repeater  Is  set  up  to  block  touchtone  signals.  After  a 
long  first  tone  of  about  one  second,  any  further  tones  will  be 
blocked  from  repeating,  and  only  a  short  blip  will  be  heard. 
There  are  several  codes  that  anyone  is  welcome  to  use.  One 
pound  one  links  the  67  machine  with  the  440  repeater.  To 
acknowledge  that  function,  the  repeater  sends  an  "R"  In 
Morse.  The  repeaters  remain  linked  until  a  star  is  sent,  again 
acknowledged  with  an  '*R*\  We  do  not  desire  to  use  this 
function  for  more  than  a  calling  mode.  Two  pound  two  gives 
this  recorded  message.  Three  pound  three  will  disable  the 
repeater's  blocking  function  until  the  carrier  is  dropped,  per- 
mitting the  tones  to  be  repeated.  Any  touchtone  digits  sent 
after  four  pound  four  will  be  verified  in  Morse  after  the  car* 
rier  drop.  Five  pound  five  will  repeat  what  was  sent  during  a 
four  pound  four  operation  or  the  telephone  number  dialed 
during  an  autopatch,  whichever  was  last. 

The  control  system  for  the  repeaters  is  an  8080-based 
microprocessor,  which  performs  the  various  functions  in- 
cluding multiple  identifications,  as  well  as  redials  telephone 
numbers  for  the  autopatch. 

The  Baltimore  Amateur  Radio  Ciub  has  another  two  meter 
repeater,  34/94,  which  is  a  duplexed  repeater  in  the  Towson 
area.  We  hope  you  enjoy  the  use  of  our  repeaters,  and  would 
like  to  see  you  at  our  meetings  on  the  first  and  third 
Wednesdays  of  the  month  at  the  Ames  Methodist  Church  in 
Pikesvllle  at  6:00  pm.  Listen  for  interesting  bulletins 
weekdays  on  67  at  7:30  am  and  rebroadcast  on  94  at  6:00  pm. 
Code  practice  can  be  heard  Mondays  at  9:00  pm  on  34/94. 
Should  you  desire  to  contact  the  club,  write  the  Baltimore 
Amateur  Radio  Club,  PO  Box  5344,  Baltimore  MD  21209, 


an  average  repeater.  If 
nothing  but  the  basic  user 
codes,  the  multiple  IDs, 
the  autopatch  functions, 
and  on/off  control  for  a 
simple  repeater  is  needed, 
the  8080  control  system 
would  still  be  worthwhile 
to  construct,  If  the  system 
is  totally  duplicated,  and 
portions  are  left  uncon- 
nected (due  to  having  no 
voter,  440  repeater,  etc.), 
the  system  will  operate  and 
leave  room  for  expansion. 
Alternatively,  the  appro- 
priate pieces  could  be  left 
out  easily.  In  either  case, 


iw 


the  program  would  remain 
the  same.  It  may  have 
codes  which  do  nothing  or 
do  something  different, 
but  the  program  is  the  ma- 
jor work  and  is  already 
done  for  you.  If  no  changes 
are  contemplated  for  the 
program,  then  it  is  not 
necessary  to  understand 
how  it  works-  It  is  always 
informative  to  do  so,  but 
don't  worry  about  it  too 
much  if  you  are  not 
familiar  with  8080  machine 
language.  For  those  who 
wish  to  personalize  the 
software,   it  can   certainly 
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Controlling  the  System 

The  following  text  is  intended  for  distribution  to  control 
operators  of  repeater  systems  utilizing  the  8080  controi 
system.  The  necessary  codes  wilt  have  to  be  changed. 

The  microprocessor  control  system  Is  a  complex  but  flexi- 
ble and  powerful  system.  It  is  of  utmost  importance  to  com* 
pletely  understand  its  operation  before  attempting  to  utilize 
it.  Although  at  first  the  system  may  seem  to  be  overly  com- 
plicated, the  structure  of  the  control!  codes  makes  it  easier 
to  use  than  a  first  glance  might  show. 

Basically,  the  system  reads  the  output  of  the  touchtone 
decoder  to  decipher  the  codes,  and  has  56  output  lines 
which  may  be  controlled  by  the  proper  input  combinations, 
External  to  the  processor  itself  is  additional  circuitry  to  per- 
form the  necessary  functions,  i.e.,  autopatch,  remote  base, 
control  frequency  repeat,  and  phone  line  control.  User 
codes  ail  operate  on  the  outputs  indirectly.  The  proper  bits 
are  set  and  reset  to  perform  the  desired  function,  but  control 
codes  are  all  direct  changes  of  output  lines  which  are 
assigned  to  controi  the  various  functions. 

The  basic  decoding  method  used  decodes  three-digit 
codes.  The  first  digit  of  the  code  must  be  held  down  for  one 
second,  or  nothing  will  happen.  After  the  release  of  the  first 
digit,  if  three  seconds  elapse  before  another  digit  is  re* 
ceived,  the  code  will  be  canceled  where  it  stands.  After  the 
release  of  the  second  tone,  three  seconds  is  likewise  al- 
lowed to  enter  the  third  digit.  During  the  time  that  the  first 
tone  exceeds  the  one  second  time  period,  and  until  the  end 
of  the  digit  sequence,  the  blocking  relay  will  follow  any  valid 
touchtone  signal,  During  an  autopatch  or  remote  base  func- 
tion, the  blocking  relay  will  follow  the  tones  as  well  At  all 
other  times  the  blocking  relay  is  not  activated.  Due  to  this  ar- 
rangement, in  order  to  have  voice  signals  blocked,  the  voice 
must  be  a  valid  touchtone  signal  tor  one  second— certainly 
a  rare  if  not  impossible  situation. 


be  done.  If  you  do  not  have 
any  support  for  the  8080,  or 
for  some  other  reason  can- 
not program  2708  ROMs,  I 
will  provide  the  two  ROMs 
for  a  cost  of  $50.  Specify 
your  choice  for  the  follow- 
ing codes:  67#,  2*2,  9#5, 
6*#,  #*6,  #48.  The 
knockdown  digit  will  be  * 
unless  requested  other- 
wise, Codes  may  not  start 


with  whatever  digit  is 
chosen  as  the  knockdown 
digit.  Also  specify  the  four 
IDs  and  the  telephone 
numbers  for  the  single- 
digit  dialing.  For  obvious 
reasons,  the  above  codes 
must  be  changed  for  each 
repeater. 

This  project  is  by  no 
means  a  simple  one,  and  it 
is    not    suitable    for    the 


Telephone  and  Control  Receiver  Access 

There  are  two  modes  for  each  of  these  devices:  control 
and  talk.  The  normal  mode  for  both  is  control.  For  the  con- 
trol receiver;  this  means  that  the  signal  is  not  repeated  on  67 
but  the  control  receiver  grabs  the  touchtone  decoder.  The 
control  receiver  has  highest  priority,  unless  the  control 
receiver  touchtone  bit  is  set,  which  effectively  removes  the 
control  receiver  from  the  system,  If,  white  transmitting  on 
the  control  frequency,  a  #  is  entered  for  five  seconds,  then 
the  controi  receiver  talk  mode  is  entered.  While  in  this  mode, 
the  control  receiver  is  repeated  on  67.  The  only  way  to  exit 
this  mode  is  to  send  a  one-second  *  while  on  the  control  f  re* 
quency.  As  long  as  the  control  receiver  bit  is  not  set,  the  con- 
trol receiver  always  has  the  decoder.  When  in  the  non-talk 
mode,  this  allows  control  of  repeater  functions  without 
bothering  users  of  the  repeater,  except  that  they  will  not  be 
able  to  access  the  touchtone  decoder  to  make  auto 
patches.  For  the  telephone  line,  when  a  call-in  is  made,  the 
mode  is  set  to  telephone  control.  You  cannot  hear  anything, 
However,  the  touchtone  decoder  is  listening  only  to  the 
telephone  line.  In  this  manner,  control  can  be  exerted  in  the 
same  way  as  with  the  control  receiver.  If  you  wish  to  hear  the 
repeater  on  the  phone  line,  a  five-second  #  on  the  line  will 
switch  you  out  of  the  phone  control  mode,  and  the  voter 
audio  will  be  sent  down  the  phone  line  when  an  incoming 
carrier  is  present.  When  a  signal  is  present,  it  has  the 
decoder,  not  the  phone  line.  Otherwise,  the  phone  line  has 
the  decoder.  To  return  to  the  phone  control  mode,  a  *  while 
on  the  telephone  will  do  so,  as  will  hanging  up  and  redialing. 
If  the  telephone  touchtone  disabte  bit  is  set,  it  will  be  im- 
possible to  enter  the  phone  control  mode,  and  any  touch- 
tones  received  from  the  phone  will  be  rejected. 

Note  that  any  of  the  three  modes  of  controi  may  be  dis* 
abled:  150  input,  control  receiver,  and  telephone.  Beware:  If 
all  bits  are  set,  you  go  to  the  repeater  and  push  the  reset  but- 
ton (or  wait  for  a  power  failure  to  reset  it  automatically). 
Naturally,  it  would  be  Inconceivable  to  lock  out  all  modes  of 
control  accidentally. 


beginner.  Construction  ex- 
perience with  integrated 
circuits  and  a  basic 
understanding  of  the 
system  are  required.  It  is 
not  an  extremely  difficult 
project  as  long  as  care  is 
taken  during  assembly. 
Probably  the  most  difficult 
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Fig,  2.  Repeater/control  system  interface. 


part  will  be  deciding  how 
to  interface  a  particular 
repeater  to  the  system.  The 
entire  system  can  be  con- 
structed in  one  week  (full- 
time)  by  a  proficient 
builder.  Do  not  shy  away 
from  the  project  if  you 
have  no  prior  experience 
with  microprocessors.  The 
"black  box"  approach  is 
utilized,  and  detailed 
knowledge  of  the  inner 
workings  of  micropro- 
cessors is  not  required 
Total  cost  for  the  system  is 
dependent  upon  how 
much  peripheral  equip- 
ment is  available.  The  con- 
trol system  cost  us  about 
$225,  exclusive  of  the 
touchtone  decoder  and 
pad,  amplifiers,  and  tape 
loop. 

Hardware/Software 
Balance 

Some  of  the  control 
functions  are  implemented 
in  software  and  some  are 
implemented    in    special 
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hardware.  Deciding  where 
to  draw  the  line  is  an  in- 
teresting   problem.    There 
are  trade-offs  which  must 
be  made.  The  major  advan- 
tage of  using  a  micropro- 
cessor   is    replacing    hard- 
ware with  software,  so  at 
first  glance   it   may  seem 
that  everything  that  can  be 
placed    into    software 
should    be.    However,     I 
would  rather  add  one  flip- 
flop  than  add  several  hun- 
dred   extra    lines    of    pro- 
gram.   Four    years    ago,    I 
made  the  mistake  of  taking 
all  possible  hardware  out 
of   a  system.   My  first  at- 
tempt   at    computerizing 
WR3AFM    started    at   that 
time  when  1  constructed  a 
system  based  on  the  4004 
CPU,    a    4-bit    machine.    I 
designed  the  hardware,  giv- 
ing the  software  total  con- 
trol   over    the    hardware. 
Everything  was  done  with 
the  software.  At  that  time, 
being  hardware  oriented,  [ 
built   the    thing    first    and 
assumed  that  I  would  then 
write    the    program.    The 
hardware  functioned    per- 
fectly—unfortunately,   I 
could    not   write   the   pro- 
gram. It  could  be  done,  but 
it  was  so  complicated  that 
it   would    have   taken    me 
several  months  of  concen- 
trated effort  to  accomplish 
the    task.    I    effectively 
junked  the  project  and  am 
still  trying  to  think  up  some 
possible  use  for  the  thing. 
This  time  around   I   did 
not   make   the   same   mis- 
take. There  are  four  state 
flip-flops    in    the    external 
hardware.    These    keep 
track    of    the    autopatch, 
remote    base,    control    re- 
ceiver talk,  and  telephone 
control    states.    The    pro- 
cessor does   not  know  or 
need  to  know  the  current 
state  to  execute   its  func- 
tions. It  basically  acts  as  a 
CW  identifier  and  a  multi- 
ple digit  decoder.   It  does 
keep  track  of  many  inter- 
nal states,  but  these  states 
are  not  needed  until  a  func- 
tion is  called  which  needs 
them.  The  extra  dozen  ICs 
greatly   simplify    the   soft- 


ware, and  I  believe  that  the 
hardware/software 
balance  of  this  system  is 
near  optima 


Hardware  Description 

The     repeater    block 
diagram    shown    in    Fig.   1 


was  previously  discussed. 
Fig.  2  shows  how  the  con- 
trol system  interfaces  with 
the  repeater.  Surely,  each 
repeater  will  have  to  be 
reckoned  with  on  an  in- 
dividual basis.  Understand- 
ing   how   WR3AFM   works 


should  demonstrate  how  to 
interface  the  control 
system  with  any  repeater. 
The  146.07/146.67  MHz 
repeater  is  referred  to  as 
150  and  the  44435/449,35 
MHz  repeater  is  referred  to 
as  either  440  or  450.  The 


WR3AFM.  Left  cabinet  — 444.35/449:35  repeater.  Top  to  bottom:  power  amplifier, 
transmitter,  receiver,  control  panel,  autopatch  circuitry.  Center  cabinet  ^146.67.  Top  to 
bottom:  power  amplifier,  transmitter,  control  receiver,  control  shelf,  8080  control 
system.  Right  cabinet—  link  cabinet.  Top  to  bottom:  440  multicouplers,  power  supply  tor 
receiver  #6,  5  link  receivers,  voting  selector.  Tube  receiver  on  bottom  no  longer  in  use. 
146.67  pass  cavity  on  top.  440  duptexer  out  of  view  in  left  cabinet. 
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User  Codes 

There  are  eight  user  codes.  1#1  links  67  and  449.35.  The 
two  repeaters  remain  linked  until  they  are  unlinked  by  a 
single  *,  The  proper  output  line  is  automatically  set  and 
reset  for  the  link  and  unlink  commands.  To  tell  the  user  that 
the  link  or  unlink  has  been  established,  the  repeater 
acknowledges  with  an  "FT  in  Morse. 

2#2  plays  the  prerecorded  tape  loop.  Once  it  is  started, 
there  is  no  way  to  stop  it  short  of  shutting  down  the 
repeater, 

3#3  is  the  disable  blocking  or  selective  call  code.  The 
blocking  is  disabled  after  the  second  three  is  received  until 
the  incoming  carrier  is  dropped. 

4#4  is  the  touchtone  test  function.  Any  tones  up  to  a  max- 
imum of  24  will  be  played  back  on  CW  after  carrier  drop  if 
preceded  with  the  4#4  code. 

5#5  will  repeat  what  was  sent  during  a  4#4S  or  the 
telephone  number  requested  in  an  autopatch,  whichever 
was  last. 

67#  is  the  autopatch  code.  In  one  transmission,  the  code 
plus  the  telephone  number  must  be  sent.  The  processor  will 
not  access  the  telephone  line  unless  a  valid  telephone 
number  is  received.  Normally  this  consists  of  exactly  7 
digits,  the  first  digit  not  a  1.  Other  valid  numbers  are  8  or  11 
digits,  with  the  first  digit  a  0  and  the  single  digit  codes.  If  the 
single  digit  code  is  correct,  the  proper  emergency  number 
will  be  found  and  sent.  If  an  invalid  number  is  attempted, 
nothing  happens,  exactly  as  if  no  autopatch  attempt  had 
been  made.  For  valid  numbers,  the  repeater  will  bring  up  the 
telephone  line  and  redial  the  stored  telephone  number.  This 
system  prevents  incorrect  calls  due  to  signal  chopping 
which  cause  shotgunning  of  the  touchtones  (which  result  in 
more  than  7  digits).  When  a  single  digit  code  is  used,  the 
three-minute  timer  is  defeated  automatically,  if  the  67#  is 
sent  by  itself  and  the  direct  autopatch  bit  is  set,  then  the 
repeater  will  bring  up  the  telephone  line  and  permit  the  user 
direct  access  to  the  telephone  dialing  system,  This  is  not 
normally  done,  as  it  is  not  needed. 

9#5  is  the  remote  base  code,  The  normal  method  is  to  use 
this  by  calling  in  on  the  phone  line.  However,  nothing 
prevents  its  use  on  the  air.  All  it  does  is  connect  the  repeater 
to  the  phone  lines,  but  it  will  not  initiate  a  calk  This  is  not 
strictly  a  user  code,  as  the  users  should  not  know  it,  but 
there  is  no  technical  distinction  between  it  and  the  other 
user  codes,  if  the  repeater  times  out  during  an  autopatch  or 
a  remote  base  function,  those  functions  will  be  canceled, 

2*2  also  performs  the  tape  function.  There  is  no  distinc- 
tion between  this  and  the  2tf2  except  that  the  2*2  Is  for  con- 
trol stations  only-  The  two  codes  may  be  disabled  separate- 
ly. By  using  the  2*2  function,  if  it  becomes  necessary  to 
disable  2#2,  control  operators  may  activate  the  tape  upon 
request  without  needing  to  get  into  command  mode  and 
enable  the  2#2  function. 


equipment  is  General  Elec- 
tric MASTR.  This  includes 
the  voting  selector,  re- 
ceivers, transmitters,  and 
control  shelves.  The  voter 
has  two  outputs:  the  COS 
line  and  the  audio  output. 
The  COS  (carrier  operated 
switch)  is  low  when  an  in- 
coming signal  is  present 
This  is  at  a  transistor  level, 
and,  actually,  we  added 
single  transistor  inverters 
in  several  places  through- 
out the  system  to  interface 
the  various  components 
exclusive  of  the  control 
system.  All  audio  lines  in 
the  system  are  balanced, 
The    control    system    is 

fl 


designed  for  balanced 
lines;  therefore,  it  will  work 
with  both  balanced  and  un- 
balanced lines.  If  you  use 
unbalanced  lines,  be  cer 
tain  to  keep  track  of  the 
hot  and  cold  ends  so  that 
they  match  up.  There  are 
select  and  disable  lines 
driving  the  voter.  These 
lines  are  active  low,  The 
control  system  provides  a 
ground  when  commanded; 
otherwise,  the  select  and 
disable  lines  are  open. 

The  440  control  receiver 
has  the  COS  and  audio 
lines  the  same  as  the  voter. 
Additionally,  Private  Line™ 
or  Channel  Guard™  subau- 


In  order  to  exert  command  on  the  repeater,  it  is  necessary 
to  enter  the  command  mode.  6*#  initiates  the  request,  After 
entering  this  code,  the  carrier  must  be  dropped.  If  the  com- 
mand is  from  the  telephone  line,  the  procedure  may  con- 
tinue immediately.  A  confirmation  code  must  be  entered 
next.  The  confirm  code  is  #*6<  important:  Once  the  com- 
mand code  is  issued,  the  system  will  wait  lor  the  confirm 
code  forever.  If  no  tone  is  given,  the  system  will  not  be  reset 
until  it  receives  another  touchtone.  After  the  confirm  code  is 
entered,  the  carrier  must  be  dropped  again.  Next,  a  single 
digit  code  is  entered.  If  the  single  digit  is  a  valid  command, 
then  the  repeater  will  acknowledge  with  an  "FT.  With  the  ex- 
ception of  three  special  single  digit  commands,  the  com- 
mand mode  is  automatically  left,  and  operation  is  again  nor- 
mal. A  description  of  the  single  digit  codes  follows. 

The  system  has  five  different  messages.  Four  are  per* 
manently  stored  in  the  ROM,  They  are  presently  (1)  "DE 
WR3AFM  BARC/"  (2)  "DE  WR3AFM  BALTIMORE/1  (3)  "73  DE 
WR3AFM/*  and  (4J  'DE  WR3AFM  BALTO  ARC/1  In  addition 
to  these  four,  there  is  a  fifth  which  may  be  programmed 
through  another  command. 

Commands  one  through  five  select  that  number  ID  to  be 
used  always.  Command  six  rotates  through  1,2,3,4,1,2,3,4, 
etc.,  each  time  the  repeater  identifies.  Command  seven 
rotates  through  all  five  IDs. 

Command  nine  resets  all  functions  to  the  normal  state. 
Normal  is  both  repeaters  enabled,  ID  #1  selected,  and  all 
other  outputs  ungrounded.  This  is  the  same  thing  as 
pushing  the  reset  button  on  the  control  system. 

Command  *  resets  the  ID  timer.  The  next  time  one  of  the 
repeaters  is  kerchunked,  that  repeater  will  identify.  A  word 
here  about  the  timing  of  IDs  is  In  order.  In  the  rest  mode,  as 
after  the  *  command,  the  first  repeater  used  identifies.  If.  in  the 
subsequent  three  minutes,  one  or  both  of  the  repeaters  is 
used,  then  one  or  both  of  the  repeaters  will  identify  three 
minutes  later.  In  this  manner,  the  repeater  is  a  "tail-ender," 
and  always  gets  in  the  last  word  {something  that  is  very  dif- 
ficult for  one  of  us  mortals  to  do  on  the  repeater). 

Commands  8t  0,  and  #  are  the  commands  which  do  not 
exit  the  command  mode  immediately.  Command  eight  Is  the 
ID  load  command-  This  loads  ID  #5  into  memory.  It  does  not 
change  the  specification  of  which  ID  is  to  be  used.  After 
entering  the  eight,  and  dropping  carrier  to  hear  the  "R",  the 
load  program  Is  waiting  for  further  Instructions.  The  ID  is 
loaded  In  a  character-by-character  fashion.  Dits  are  zero, 
dahs  are  one.  The  characters  are  loaded  in  the  same  as  they 
are  In  Morse.  For  instance,  take  the  tetter  "F".  This  is  dl-di* 
dah-dlt,  corresponding  to  0,0,1,0.  To  enter  "F\  then  the  se- 
quence should  be  0,0,1  f0.  When  the  tetter  is  entered,  enter  a 
2  to  signify  that  that  letter  is  done.  Continue  loading 
characters  in  this  manner.  A  2  entered  with  no  zeroes  or 
ones  will  automatically  be  translated  into  a  space.  When  the 
entire  message  has  been  entered,  a  3  signifies  that  you  are 


dible  tones  may  be  re- 
quired to  unsquelch  it.  This 
"PL"  enable  line  requires  a 
ground  when  it  is  desired  to 
place  the  receiver  into  the 
PL  mode. 

The  two  meter  repeater 
is  connected  to  its  control 
shelf  [standard  MASTR 
equipment)  in  the  ordinary 
fashion.  The  PTT  (push-to- 
talk)  line  is  just  that  The 
PTT  interfaces  with  the  rest 
of  the  system  only  through 
the  control  system.  It  is 
used  for  two  purposes:  to 
keep  the  transmitter  on  the 
air  during  IDs  and  to  see  if 


the  repeater  has  timed  out 
The  control  shelf  provides 
the  three-minute  timer  and 
drop  delay  timer.  The  PTT 
line  is  disconnected  from 
its  normal  feed.  During 
normal  operation,  the  con- 
trol system  reconnects  the 
PTT  and  feed  The  trans- 
mitter audio  pair  is  the 
audio  input  to  the  transmit- 
ter. This  is  shorted  out  to 
block  repeating  of 
touchtones  and  is  shorted 
with  the  same  lines  from 
the  440  transmitter  for 
linkups.  The  "PL"  audio  in- 
put   is    any    audio    input 
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Command  Codes 


done.  The  repeater  acknowledges  this  with  an  "FT,  and  the 
ID  load  and  command  commands  are  exited.  Normally, 
place  a  space  at  the  beginning  and  at  the  end  to  make  the 
IDs  uniform.  Always  be  certain  that  the  ID  load  mode  is  left, 
or  the  controller  will  be  waiting  to  receive  a  "3"  before  It 
resumes  its  normal  functions.  After  loading  a  message,  you 
should  select  ID  #5  and  either  wait  to  hear  ft  or  reset  the  ID 
timer  to  hear  it  to  verify  that  ft  received  what  you  think  it  did. 
After  loading  and  verification,  the  desked  ID  mode  can  be 
set  (either  5  or  7). 

Command  zero  is  the  most  powerful  command,  and  ft  is 
through  it  that  positive  control  is  established.  After  releas- 
ing carrier  and  hearing  the  "R  \  the  output  mode  is  entered. 
In  this  mode,  the  repeater  is  waiting  for  three  digit  codes 
specifying  which  output  bit  to  change.  There  are  54  bits  ar- 
ranged as  eight  eight-bit  ports.  Port  0  is  a  dummy  port;  it  has 
no  output  lines  and  is  used  to  disable  the  user  functions. 
Port  #1  is  used  by  the  indirect  commands  and  is  not  normal- 
ly used  in  the  output  mode.  Ports  #2  and  #3  are  enable  func- 
tions. Port  #4  is  completely  spare,  port  #5  is  voter  receiver 
disable,  port  #6  is  voter  receiver  enable,  and  port  #7  controls 
the  touchtone  generator.  For  ports  #5  and  #6,  the  bit 
"number  is  the  receiver  number.  This  leaves  room  for  eight 
receivers  with  no  changes  necessary.  The  normal  configura- 
tion is  all  ports  zero.  This  gives  an  ungrounded  condition  on 
the  voter  and  spare  ports.  The  three  digit  sequence  for  the 
output  mode  is  XYZ,  where  X  is  the  port  number,  Y  is  the  bit 
number,  and  Z  is  either  0  (normal)  or  t  (asserted).  After  each 
output  sequence,  the  output  routine  acknowledges  with  an 
"R"  if  the  command  is  valid.  Invalid  commands  would  be 
831, 690,  300,  236,  for  obvious  reasons.  After  each  sequence, 
the  output  routine  watts  for  further  commands  until  a  *  is 
sent,  The  repeater  sends  an  **R"  to  this  and  output  and  com- 
mand modes  are  exited.  For  example,  to  turn  off  67:  enter 
command  mode  (6*#,  #*6).  0.  (output  mode),  281  (turn  it  off), 
*  (exit  command), 

Command  #  permits  loading  of  the  telephone  number 
stored  for  the  single  digit  #1.  Simply  send  the  telephone 
number  followed  by  a  *.  An  "FT  acknowledges  loading  and 
exits  command  mode. 

Always  be  sure  that  you  have  left  the  10  load,  output,  and 
load  telephone  number  modes.  If  the  repeater  JDsT  you  have, 
This  is  true  for  all  commands,  A  useful  command  to  execute 
before  ending  a  control  session  Is  the  reset  timer  command, 
to  hear  the  ID  which  guarantees  that  aJI  is  OK. 
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Output  erode  i 
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242  disable 

direct  autopateh  enable 
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-2*2  disable 


Port  #1  -  DO  WOT  USE 

Port  f2 
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2  -  Control    receiver   PL  enable 

3-150  Touch  Tone    (R)    disable 

4  -  Telephone   Touch  Tone    IP.}    disable 

5  -  Control    Touch  Tone    (R)    disable    (when   absolutely  necessary) 
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7  **   450  Repeater  disable 
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Port  If  -  Voter  relect,  hltn  snirc  as  port  f5 
Port  17  -  DO  HOT  VF 


which  is  not  affected  by 
the  normal  talk  audio.  It  is 
used  for  the  CW  ID  tone. 
The  CS  COS  (control  shelf 
COS)  will  key  the  transmit- 
ter when  grounded.  This 
goes  through  the  two 
timers  in  the  control  shelf 
and  drives  the  PTT  feed. 
The  CS  AUD  (control  shelf 
audio)  pair  goes  through 
line  amplifiers  and  com- 
pressors to  drive  the 
transmitter  This  is  normal- 
ly connected  to  the  voter 
audio  output.  The  RUSOS 
lead  is  a  lead  which,  when 
grounded,     keeps     the 


transmitter  6n  through  the 
timers.  A  ground  on  the 
RUSOS  lead  will  not  feed 
back  on  the  CS  COS  lead. 
The  RUSOS  lead  is  ground- 
ed for  autopatches.  The 
DUPLEX  AUD  is  a  bidirec- 
tional audio  path,  [t  is 
labeled  "AUD"  on  the  rear 
of  the  control  shelf.  When 
the  CS  COS  is  low;  audio 
exits  from  the  DUPLEX 
AUD  lead  If  +10  volts  is 
placed  on  the  AUDIO 
GATE  line,  audio  placed  on 
the  DUPLEX  AUD  pair  will 
be  fed  to  the  transmitter 
This    is    used    to    place 


telephone  line  audio  on 
the  air  When  the  DISABLE 
TIMER  lead  is  grounded, 
the  three-minute  time-out 
timer  is  bypassed  and  the 
repeater  will  not  time  out. 
This  is  used  during  emer- 
gency telephone  calls,  The 
time-out  timer  is  on  the  in- 
put, not  the  output  of  the 
repeater.  Between  each 
transmission,  the  timer 
resets.  It  is  not  necessary  to 
let  the  repeater  carrier 
drop.  However,  when  the 
"beep"  is  active,  a  fraction 
of  a  second  after  the  input 
signal    disappears,    the 


repeater  will  beep.  The 
FORCE  TIMER  line,  when 
grounded,  makes  the  con- 
trol shelf  believe  that  a 
signal  is  present  even  if  it  is 
not.  This  is  used  so  that 
when  the  "beeper"  is 
enabled,  not  waiting  for 
the  beep  will  not  reset  the 
time-out  timer, 

The  connections  for  the 
440  repeater  use  the  same 
definitions  as  the  150 
repeater.  There  is  a 
separate  interface  for  that 
repeater  which  provides  an 
autopateh  on  a  second 
telephone  line,  That  is  not 
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— Correction — 

Yaesu  FT-227RA 

Hie  product  review  of  ihe 
Yaesu  FT -227 R A  in  the 
January  issue  of  73  incor- 
rectly states  thai  a  conver- 
sion kit  is  available  through 
Yaesu.  There  is  no  conver- 
sion kit  available. 


of  importance  when  inter- 
facing with  the  control 
system,  except  that  the 
autopatch  logic  includes  a 
1#1  output  function  so  that 
when  that  code  is  sent,  the 
LINK  line  is  grounded.  This 
permits  linking  up  the 
repeaters  from  the  440  end 
The  telephone  line  inter- 
faces with  the  control  sys- 
tem and  is  switched  prop- 
erly by  it.  In  this  system, 
the  telephone  company  in- 
terface device  is  at  a 
member's  house.  There  is  a 


dedicated  line  from  his 
house  to  the  repeater  site. 
The  audio  and  a  reversing 
dc  voltage  are  on  the  single 
pair,  and  its  operation  will 
be  described  later.  If  the 
telephone  company  inter- 
face device  is  to  be  located 
at  the  repeater,  all  of  the 
necessary  signals  are  pres- 
ent in  the  control  system  to 
handle  it  and  it  would  be 
simpler  than  our  arrange- 
ment. There  is  a  tape  re- 
corder connected  to  the 
line  during  autopatches, 
and  the  recorder  is  located 
at  the  member's  house 
rather  than  at  the  repeater. 
This  allows  changing  tape 
easily. 

There  are  various 
subassemblies  in  the  con- 
trol system.  Rather  than 
building  everything  from 
scratch,  we  used  good 
quality  commercial  units 
where  possible.  There  are 
three  audio  amplifiers- 
Two  are  used  for  the 
telephone  line  and  one  for 


driving  the  touchtone 
decoder.  The  amplifiers 
are  IT&T  K227s  They  are 
balanced  input/output.  600 
Ohm.  The  gain  is  variable 
from  --5  to  +36  dB,  and 
they  each  draw  18  mA  from 
a  16-  to  24-volt  supply. 
Similar  amplifiers  should 
not  be  too  difficult  to  find, 
or  a  few  op  amps  should  do 
the  trick  nicely.  The  touch- 
tone  decoder  is  an  IT&T 
K-247-B.  It  is  normally  600 
Ohms  and  is  modified  for 
10k  audio  input  im- 
pedance, The  digit  lockup 
is  disabled.  The  decoder 
has  13  outputs:  one  for 
each  of  the  12  digits  and 
one  which  detects  any 
valid  touchtone  (VTT), 
Each  of  these  lines  is  nor- 
mally open  and  goes  low 
when  active.  Any  decoder 
may  be  used  which  follows 
these  conventions,  but 
beware  of  567-type 
decoders  which  do  not 
employ  high/low  audio 
group    filtering.     I    en- 


courage the  use  of  com* 
mercial  decoders.  Lacking 
that,  be  sure  to  test 
homemade  ones  exten- 
sively. While  the  micropro- 
cessor is  the  brain  of  the 
system,  the  decoder  is  the 
heart    of    the    system. 

A  standard  touchtone 
pad  is  included  to  facil- 
itate controlling  the 
repeater  when  at  the  re- 
peater site. 

The  tape  loop  is  a 
Mohawk  Message  Re- 
peater, This  is  an  antique 
vacuum  tube  device  which 
could  certainly  be  re- 
placed with  a  newer  piece 
of  equipment.  When  one 
pair  of  wires  is  shorted,  it 
activates  the  tape,  While 
the  tape  is  running,  an  out- 
put pair  is  shorted.  Any  car- 
tridge-type machine  should 
be  suitable,  and  a  standard 
8-track  player  could  be 
modified  for  this  use.  The 
tape  must  turn  itself  off 
when  completed,  ■ 


QEflLER  DIRECTORY 


Foniana  CA 

We  carry  the  following:  I  COM.  Midland.  Am- 
com,  DenTron.  KIM.  Sunns*  Diakt,  Ten  Tec, 
Wilwin,  SST.  MFJ.  Hy-Gaia.  Lunar.  Hyc* 
Viking.  B&W,  Redi-fcilowair,  Cuih  Craht 
Mo\k>.  Bif  Signal,  Pipe.  cic.  Full  Service 
Store  toniini  FJeeimnira,  B62J  Sierra  A*t,t 
FMUHW  CA  92335. 121-771*. 

Sinn  Clan  CA 

Bay  area'v  ne»ctt  Amateur  Radio  HO*  e.  New  St 
u*ed  -\fnaictir  Radio  \ales  Ml  fnrvicn,  We 
feature  Kenwood,  ICOM.  Wibon,  Yaesu, 
Altai.  Ten-Tec  &  many  more  Shaver  Kjwfto* 
3550  lot  hint  it  **rnue_  Stat*  Clara  CA 
95051.  M"-!220 

Denver  CO 

Eiperim  enter  rs  paradise!  Electronic  and 
mechanical  components  for  computer  people, 
audio  people,  hams,  robot  builders,  ctt- 
pcnttientcrv  Opcm  six  days  a  week,  Gateway 
Lkiirimk*  turn.*  2339  W,  44ih  Aw.,  Demrr 
CO  Willi,  458-5444, 

New  Castle  DE 

Paul  WA10PX,  Rob  WA.IQIS-Scrving 
EiiiMlrurs  in  southern  New  Jersey,  Delaware, 
and  Maryland  with  ire  larger  stock  of  amy  (cur 
equipment  and  accevsnriei  in  Delaware 
[*l»wnrt  Amitrur  Hlippls ,  71  Meadow  Kuad. 
Neu  (astir  IH-  19720,  32IJ  7728. 


Tctt  them  you  «W 
(heir  name  in  73 


Boise  ID 

Alliance,  Amcom,  C1R,  Cuahcraft,  Dentron, 
Edaecom,  ICOM,  HuiUer.  KDKk  MFJ.  NK\ 
NYE.  SST,  Ten~Tect  Wilson.  Custom  tltc* 
Ironic*.  1109  Broadway.  Boise  ID  «3706,  Bob 

Preston  ID 

Ko»     WB78YZ,  hai  the   Ltrfot  Stock 
Amateur  Gear  in  the  Inter  mountain  Wat  and 
i he  Ek-ti  Prices.  Call  me  for  all  your  ham  need-- 
Hum  Ihvtnboimt.  71  So.  Slate,  Fnainn  ft) 
WJA.1.  X5Z-OR30, 


Blooming  ton  IL 

Retail — wholesale  distributor  for  Rohn 
T,mets— antennas  by  Cush  Craft,  Antenna 
Specialists  KLM,  Wilson.  HvGaitt. 
Tnuucetven  by  Tempo,  Regency,  Wilton, 
Amcom.  Abo  business  and  marine  radios.  HUU 
Radlu.  ZStt&E.  Rd..  Blu«mm«iun  IL  61701. 
643-214 L 


Terre  Haule  IN 

Ymit  hum  headquarters  located  jn  the  hcari  til' 
i  In-  midwest.  Hoosier  Electronics.  Inc.,  4H\ 
Mmduwii  Shopping  Center*  IMi.  Hux  2(HM, 
Terrr  flaule  t!N  47802.  J3S-1456. 


Littleton  MA 

The  ham  More  ol  N.H.  you  can  rely  on  Ken- 
wood, ICOM,  Wilson.  Yaesu,  DenTron.  KLM 
iiinpv.  liAW  vuiiche*  A.  wattmeter*,  Whisiier 
radar  dcteviors.  Bearcat.  Regency , antennas  h\ 
Ur«n,  Wilwn,  Hmilcr,  GAM.  TEL -COM 


Inc.  Cornmunicalion*  &  Klrc  ironies,  675  (jreai 
ltd.  Hi.  119.  I  iltlelmi  M4  1H4M).  4K<i-.UUli 

Laurel  Mil 

W«  slock  Drake,  Ten-Tec.  WiUon,  ICOM* 
DenTron,  Tempo.  Hy-Gain,  Midland,  Motley, 
Mustier.  40-page  ham  catalog  available  for 
SI,  00  (refundable  with  I  ft  purchase) — write 
lor  cash  quote!  The  Co  mm  <  enter,  Inc.. 
Lawnl  Ptajta,  Rie  19*.  Umrtl  Ml>  2WUC. 
"N2-06WL 

St,  Louis  MO 

tsperjinenter'i  paradise!  Electronic  and 
mechanical  component  for  computer  people. 
Audio  people,  ham*,  robot  builder  a.  ex- 
pettmenters.  Open  six  dayr  a  week ,  Citrwmy 
rJreironrn  Corp.,  112^25  Pag*  Bkd.*  Si. 
Louis  MO  631M,  427-61 1«, 

Camden  N  J 

\  Band  \&  olhcr  frcquencic-i)  MlCfOVrlVC 
t  i>mpiinL'nti  &  Eiu;uiprnent  I  aboruii  ■•  I  >iade 
Tc^t  Instruments,  Power  Supplier,  iGOO's  m 
h  M  all  time^,  BUY  &  SELL  all  popular 
makes— HP,  GR^  TX  k.  ESI .  Sorensen.  Sinjjer . 
i*ii,  l.eeiruiilc  Heseareh  l.ahs,  141 J  Ferry  Ave,, 
Camden  Hi  0»104.  541-42WL 

Syracuse  NY 

We  Weal,  We  Trade,  We  ptasetmi,  W<  Please! 
Yaesu,  Kenwood.  Drake.  [COM,  fen -Tec, 
in,  DemTron.  Midlands  tush  t  rait,  lit  M 
H>-Gam,  eic  Complete  2-way  icrvice  thopl 
IUm-l>nnr  Radiu  Idi*  Mcrm  Krpatr  Shop) 
320b  trie  Bt>d.  &nH.  fljOlM  M  13214, 
446-1266. 


S>rniiiM-lit>mt'  I  li<n  \V 

Feaiuring:  Yaesu,  ICOM,  Drake,  *itas.  Den- 
Tron, Ten  Tec,  Swan.  Tempo-  Kt  M.  H\ 
Ciain.  Motley,  Wilson,  I  arsen,  Midland 
Souihwcsi  Teuhnicat  F^oduci*.  You  won't  be 
dmappomied  *nh  equipment  'service  Ridio 
World,  Oneidi  <  onntt  Air pnri -Terminal 
Building  Or^knm  \i   13414,337  1612. 

Cleveland  OH 

Need  service  on  your  late  modd  or  old  time 
equipment?  We  wrruce  all  makes  and  modeb. 
Rales  SI9.96  hi.  Call  ot  wrttc  f  wmlri 
tioiB  World.  Inc.,  47IS  S»nic  Rd„  (Iceland 
Qk  44109,  39*4363. 

Soudcrtun  PA 

Tired  of  looking  at  ad>  "*??  Come  and  try  our 
ne*  and  uied  equipmciii  vuur^eH — personal 
adv  ice  from  our  ttaff  1 60  veari  combined  ham 
experience.  Electronic  ttchanxe.  136  N.  Main 
St.,  SfHiderton  PA  LH964.  723-1200, 

Port  Any  ties  WA 

Mobile  RFl  thiddiniK  lor  el i nun n Lion  ol  igni- 
tion  and  ahernalor  noises  UinnJuijt  ttrap*< 
Components  lor  l*do*lt-ypUfadfM  pruiects, 
Pknt)  of  free  advice.  Hsles  1  ii«iiuirir^,  930 
Marine  Dri^e,  Port  Anuek*  WA  9*362, 
4574W«4, 

DEALERS:  Yvut  vorujmrti  nuwr  A  message 
ran  confab  up  fa  25  wonts  Jot  cs  Unit  n\  SI 50 
}rerfy  or  $45  quaTttrjp  {prepaid*.  No  mention 
mail  order  business  or  area  code  fiermstted. 
Text  <£  payment  must  rcttch  us  45  day-i  m  ad- 
vance. The  deadline  for  the  Map  tssue  a  March 
liSth.  Mail  M  ft  \taxuzn*r,  faterfrftrauxh  \H 
03453.  ATHV:  Atiw  Caatu. 
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MFJ  INTRODUCES 


MFJ  ENTERPRISES,  INC-  1979 


NEW  MFJ-940  VERSA  TUNER  I 

For  $69.95  you  can  match  any  coax  line  or  random  wire  from  1.8  to 
30  MHz.  Up  to  300  watts  RF  OUTPUT.  Built-in  SWR.  dual  range  watt- 
meter. Six  position  antenna  switch.  Efficient  airwound  inductor. 

When  you  buy  MFJ 

you  buy  proven  MFJ 

quality  *  -  .  and  a  one  year 

un c onditiona I  guarantee. 


With  Me  NEW  MFJ-940  Versa  Tuner  II  you  can 
match  your  transmitter  to  any  coax  line  or  random 
wfre  continuously  from  1.8  to  30  MHz. 

Up  to  300  walls  flF  power  OUTPUT,  Works 
with  all  solid  state  (like  Atlas}  and  lube  rigs 

Tune  out  SWR  on  your  dtpole  inverted  vee. 
random  wire,  vertical,  mobile  whip,  beam,  quad, 
any  coax  led  or  random  wire  antenna. 

Operate  all  bands  with  just  one  antenna 

Increase  bandwidth  of  your  ma  bile  whip  by  tun 
ing  out  SWR  from  inside  vour  car 


A  SWR  and  dual  range  wattmeter  1300  and  30 
watts  full  scale)  lets  you  measure  RF  power  out 
put  tor  simplified  tuning. 

Six  position  antenna  switch  on  rear  lets  you 
select  2  coax  lines  direct  or  thru  tuner  random 
wire,  and  tuner  bypass  tor  dummy  load. 

A  new  efficient  airwound  inductor  (12  positions) 
gives  you  less  losses  than  a  tapped  toxoid  for 
more  watts  out 

Compact  size  8x2*6  inches  fits  easily  in  small 
corner  of  suitcase  for  easy  traveling. 


SO-239  coax  connectors  for  transmitter  and 
coax  ted  antennas  Binding  post  tor  random  wire, 
ground.  208  pf,  1000  volt  capacitors. 

Optional  mobile  mounting  bracket,  add  S3  00. 

Every  single  unit  is  tested  lor  performance  and 
inspected  for  quality  Solid  American  construction, 
quality  components. 

Beware  of  imitators.  When  you  buy  MFJ  you 
buy  proven  MFJ  Quality  .  .  and  a  one  year  urh 
conditional  guarantee 

Order  your  MFJ-940  Versa  Tuner  1  today. 


MFJ-900  EC0N0  TUNER  matches  coax,  random  wires.  Fuji  band  coverage  1.8  to 
MHz.  Up  to  200  watts  RF  OUTPUT,  Efficient  airwound  inductor. 


Use  any  transceiver,  solid  state  or  tubes. 

Increase  antenna  bandwidth.  Operate  all  bands 
with  a  single  antenna.  Tune  out  SWR  on  your 
mobile  whip  from  insidevour  car. 

Ifflclenl  airwound  inductor  gives  more  watts 
out  than  tapped  toroid.  S0-239  coax  connectors 
tor  transmitter  and  coax.  Binding  post  for  random 
wire,  ground.  Compact  5x2x6  tncnes, 

MFJ  901  Versa  Tuner  available.  Same  as  MFJ- 
900  but  has  4:1  balun  for  balanced  fines,  $49.95 

Beware  of  imitators.  Some  are  still  copying  our 


Futl  band  coverage 
1.8-30  MHz. 
Efficient  airwound 
inductor. 


$ 


39 


95 


earlier  models.    MFJ   has  made  major  improve 
ments. 

For  example,  a  new  etfic*ent  airwound  inductor 
gives  yon  tess  losses  than  a  tapped  toroid  for 
more  watts  out  and  plenty  of  inductance  for  lull 
band  coverage  1 .8  to  30  MHz. 


o  o  & 


MFJ-900  has 

one  veer  unconditional  guarantee. 


MFJ-16010  RANDOM  WIRE  TUNER  lets  you  operate  all  bands  -  1.8  to  30  MHz  -  with 
a  simple  random  wire.  Up  to  200  watts  RF  OUTPUT. 


Operate  all  bands  —  anywhere,  with  any  trans 
ceiver  —  using  a  random  wire  and  an  antenna 
tuner  small  enough  to  carry  in  your  hip  pocket, 
LI  lira  compact  2x3x4  inches. 

Operate  from  your  apartment  with  a  wall  to 
waJI  antenna,  or  motel  room  with  a  wire  dropped 
from  a  window.  Enjoy  ham  radio  on  a  camping  or 
backpack  tnp  with  a  wire  thrown  over  a  tree.  Pre 


•  Operate  alt  hands 
with  a  simple  ran- 
dom wire. 


$ 


29 


95 


pare  for  an  emergency.  Take  it  on  a  DXpedition 
or  Field  Day.  One  year  unconditional  guarantee, 

Match  low  and  high  impedances  by  interchang- 
ing input  and  output  SO  239  coax  connectors. 


•■ 


*  t 

MFJ  ANTENNA  TUNER 


• 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


CALL  TOLL-FREE  800 


1800 


Order  any  product  from  MFJ  and  try  it.  ff  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping}. 
Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  Information,  order/repair  status.  In  Mississippi,  outside  continental  USA,  call  601-323-5869. 


nwtttrtfwgt 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFJ    ENTERPRISES;    INC>    Mississippi  state,  Mississippi  39762 


is*  Reader  Service^see  page  211 
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Peterborough,  New  Hampshire  03458 


MORE:  Fun  For  Your  Family 


NEW 


fl'V1,il-,.lai,,,'-U 


Trek-X 


TRS8Q 


LCVEl i 


Business 
Package  II 


\  .  -i      ii  ■  ji.  .  -4 


TRs-ao 


4Jt 


Car  Race 
Anti-Aircraft 
Rat  Trap 


==d 


J'  „1l'1l.,,l-11»lfM 


Tfl>W 


LEVtLi 


Lf  Villi 


Bowling 


Tangle 
Super- Trap 


Command  the  Sfarship  Lntrr 
prise  And  tight  Khngon  battle 
Cf uisers.  HomuMii  tvarships.  and 
Orian  Destroyers  The  frek  X  Pro> 
gram  has  a  fuM  graphics  display  of 
enemy  ships,  moonv,  planet*,  SUnS 
starbasei.  and  hav  the  added 
feature  or  allowing  you  to  add 
sound  to  your  Pel  S7  95  Order 
No.  0032r 


Would   you  like  to  be  able  ro 
graph  fhf  wtes  of  your  firm  or 

a  particular  product7  This  program 
will  do  this,  automatic  ally/,  and  save 
the  data  rot  later  use  or  modifica- 
tion It  will  also  calculate  and 
graph  the  average  safes  for  a  year 
period,  month  by  month  and 

calculate  anagraph  the  Increase  or 
decrease   In  sales.  This  program 
alone  Is  worth  the  price  or  the  en- 
ure package.*  1 9  95      Order    No, 
0016ft 


In  Car  Race  you  and  a  It  tend  t  an 
have  fun  racing  vow  cars  on  a 
choice  of  two  face  tracks  with  your 
rnS-80  In  Rat  Trap  you  must  trap 
the  rat  m  the  grid  using  your  two 
cai  i.  Aim  your  gun  and  shoot  down 
ihe  plane  in  the  Antiaircraft  game 
57.95  Order  No  00 MR 


You  can  bowl  strikes  and  pick  up 
spares  with  the  Bowling  Program 
On  the  TRS  80  Your  computer  will 
g>ve  you  a  visual  display  of  the  pins 
and  keep  score  as  well  57.95 
Older  Mo   001  BR 


In  Tangle,  you  must  maneuver 
your  line  across  (he  screen  and 
cause  your  opponent  or  the  Pet  to 
crash  Its  line  into  an  obstacle 
Stipe  map  is  an  even  more  Ad- 
vanced version  of  Tangle,  where 
you  have  the  option  of  using 
changing  backgrounds  and  ob 
stacles  to  ptay  the  game  57  95. 
Order  No  QGZ<>P 


PL  US  MANY  k 


■  ■■-.■■^.^■JBfly 


Cave  Ijploitag, 

¥*cht 

ConcCTYlrfltlpri 


MwrruviwHB 


Wrln,hi  tcifiiral 
*nri  linrhythmi 


■  I  Vlt  M+±J 
Bcglnncc'i 
BjchgAmtnor 


Space  Trek  II 

As  commander  of  the  Starsbip 
Enterprise,  you  must  defend  the 
galaxy  against  Kllngon  warships 
Use  your  arsenal  of  phasors  and 
photon  torpedoes  while  moving  In 
the  quadrant  under  impulse  power 
or  lumping  from  quadrant  to 
quadrant  with  youi  warp  engines 
S7  95  Older  No  000 ZR 

Electronics  I 

With  This  group  ol  five  programs 
you  can  design  cohs  lor  radio  cir 
cuits,    calculate   the   component 
values  for  tuned  c  if  cutis,  design 
preampfif  iers  using  the  LM-Jfl  I  IC 
and  design  timer  circuits,  either 
mono  stable  or  astable    using  the 
555   IC  tamer     17  95    Order  No 
0008ft 

Mortgage    With    Prepay- 
ment Opt  I  on/  Financier  Two 

programs  In  one  package  of   m 
tetrst  to  people  concerned  about 
today's  economy   Learn  about  In- 
terest, prepayments   profitable  In- 
vestments, depreciation  sched- 
ules, salvage  values  and  more.  In 
credibly  priced  at  57  95  Order  No 
OOOoP. 


Ham  Package  I 

This  group  ol  eight  programs  will 
be  ol  frequent  help  to  any  technl 
Clan,  experimenter ,  0f  ham 
operator  Included  are  programs 
for  Ohm  s  Law  calculations,  fre- 
quency vs  reactance,  series 
resistance^  parallel  resistances, 
series  capacitances,  parallel 
capac  nances,  dipole  antenna 
design,  and  yagl  antenna  design 
17  95  Order  Mo  00O7R. 

OH  Tycoon 

Compete  wilh  a  friend  for  the 
honor  of  being  the  wealthiest  ty- 
coon in  the  oil  industry.  You  cart  ex- 
plore and  drill  lor  oil.  Invest  in 
research  and  development  and 
suffer  from  spills  and  wellhead 
blowouts  5  7.95.  Order  No 
00i3R 

Beginner's  Backgammon 
Keno 

You  f»  never  lack  for  a  backgam- 
mon opponent  again  Thts  program 
is  designed  tot  the  new  player,  bur 
the  computer  *.  steady  play  will 
challenge  an  expert.  Keno  is  a 
popular  Las  Vegas  gambling  game 
where  you  can  win  big.  17,95, 
Order  No  0O04R 


Golf  The  Golf  program  and 
played  ol  the  Apple  has  some  pre!  ■ 
ty  tricky  fairways  lined  with  ireest 
sand  traps,  and  water  hazards  You 
have  your  choke  of  nine  clubs  to 
get  your  ball  into  the  cup.  But 
remember,  the  computer  may  give 
your  ball  an  occasional  slice.  |usi 
to  keep  things  interesting  57.95 
Order  No,  0Q18A 

Dow  |ones  f  <nd  our  t irst  hand 
what  the  stock  market  Is  all  about. 
Computer  even  oilers  broker's  ad- 
vice High  influence  option  in- 
creases complexity  of  game  Enter 
tain  yourself  and  friends  while 
learning  at  the  same  time  57  95 
Order  No  002  6P . 

Personal   Weight   Con- 

trol/Blorhythm*  Two  con- 
temporary concerns  in  one  lne*> 
pensive  package  Let  your  PIT 
determine  your  ideal  weight  and 
then  calculate  the  correct  daily 
caloric  intake  to  reach  or  maintain 
your  weight  goal  Chart  your  own 
biorhyihms  or  anyone  else* 
57  95.  Order  No.  00QSP 


Air  Flight  Simulation 

Turn  your  TRS-gQ  into  an 
airplane  Takeoll  and  land,  do 
aetobaiic  maneuvers,  and  fly  a 
course  agalnsi  any  map  you 
Choose  The  program  includes  full 
instruments  and  flight  controls. 
17  <?5   Order  No  001  7R 

Basic  Lunar  Lander/ 
Intermediate  Lunar  Lander 

Your  automatic  landing  system 
has  malfunctioned  and  you  must 
make  a  manual  landing.  The  retro 
rockets  must  be  carefully  con- 
trolled or  ihey  II  name  the  new 
crater  *Urr  you  17  95  Order  No. 
000 1 R 

Business  Package  I 

You  can  keep  the  books  of  a 
small  business  on  your  trs  60 
You'll  be  able  to  run  off  a  Msi  of 
your  assess,  run  a  trial  balance  and 
get  a  profit  and  loss  statement 
vvhen  you  want,  with  only  a  level  I 
4K  computer  129  95  Order  No. 
0011*3 


Golf  /Cross  out 

Play  golf  with  your  TRS-80.  You 
have  a  choice  of  seven  clubs  to 
play  the  game  on  18  different 
holes.  Ctossout  is  the  peg  puzzle 
game.  Remove  ail  ihe  pegs  but 
leave  one  in  the  center  hole 
57  05  Order  No  0009ft 

Casino  1 

The  Black  jack  Program  Is  not 
only  fun  to  play  but  It  will  allow 
you  to  play  every  comblnai  ion  pos- 
sible, ft  is  so  good  that  you  can  use 
it  to  practice  before  you  go  out  to 
beat  the  house  and  get  rich  57 .95 
Order  No,  001 4P. 


Casino  11 

Casino  If  Is  not  just  a  craps 
game,  its  a  tutorial  program  that 
will  teach  you  the  odds  for  every 
bet.  You'll  learn  which  bers  give 
you  the  best  odds  It's  so  realistic, 
it's  like  playing  under  actual  house 
conditions  $7  95.  Order  No 
0OI5P 


MORE: 


in  Your  Business 


BCTANT  SOFTWARE 


TRS-BO 


4K 


Demo  I 

Computer  Composer 
Hl-Lo   E,S*F*   Horse  Race 
Pet  alsAroundThcRose 
5  Aseb *  1 1     Slot  Machine 


ICTOVT  SOFTWARE 


Checkers 

■Ml 

Baccarat 


INSTANT  SOFTWARE 


TRS- 


LEVEL  I 


All 
Subs 
Bombers 
Gunboats 


Demo  I  is  per  fee  r  for  those  times 
when  you  want  a  few  short  pro- 
grams to  sho*  your  friends  what 
yotw  TRS-BO  can  do  Program s 
eluded  are  Computer  Composer. 
BasebalU  Morse  Race.  ESP,  Hs- 
Lo  Tic-Tac  Toe.  Petal*  Around  rhe 
Rose,  and  Slot  Machine  S7  95 
Oroer  No   0020*1 


Sharpen  your  skill  *i  theckers. 
The  Pet  will  oppose  you  on  the 
board,  keep  score,  signal  when  you 
can  jump,  and  time  the  move*  wirh 
an  on  screen  clock  The  Bacaarai 
Program  gives  you  the  choice  of 
two  styles  of  play  it  wiU  deal  the 
cards  and  keep  track  o!  your  Dank 
roil    S7.9S  Order  No.  60211*. 


INSTANT  SOFTWARE 


l"W 


Tfis-eo 


4ft 
LEVEL  I 


Knight  Quest 
Robot  Chase 
Horse  Race 


In  Destroy  All  Subs,  you  must 
track  and  hunt  down  three  subma- 
rines Evaluate  sonar  reports  and 
fire  your  depth  charges  to  get  a 
But  watch  our*  Don  r  damage 
your  ship  by  tuning*  mine  or  being 
torpedoed,  or  you're  sunk  Get  all 
three  subs  and  you  can  cxpecT  ■ 
hero's  welcome 

57  95  Order  No.  002  I  R 


Battle  sea  or  mountain  demons 
as  you  travel  around  the  kingdom 
of  Norsaw,  in  your  quest  to  gain  the 
treasure  and  become  a  knighl 
You're  surrounded  by  hpmiodai 
robots,  in  Robot  Chase,  while 
trapped  in  an  electrified  prison  To 
save  yourself,  you  must  lure  the 
robots  onto  the  walls  ot  your 
prison   57  95  Order  No  0003R 


>RE  IN  STOCK! 


»■'■!■  ■»■'•* 


i 


Space 
Trek  II 


L.±!_i-i*-^j.r 


s~\ 


Intermedial  t 
iu/Mi  lAnrfcr 


Ham 
Package  I 


KmrrnrnM 


Goir 

Cross -Out 


pirnun  43FmwuE 


Air  Flight 
Simulation 


METwrnrr 


Q 


Casino  II 

hi  ■ 


FOR 

79 


INSTANT  SOFTWARE 


i  - 


Status  of 
Homes 

Auto  Expenses 


inn*  t  mt\  -  _. 

uile<'I<c  FlrlklMt.miofl 

at n  wh  km*  mnm  wut, 

i   MP       I  *          I  I          f 

:■■!■»*  *        i  I        i 

J      l-L             I  I                I  |               1 

*  W          t  I           I  1           I 

:m     i  «       i  i       i 

*  Silt       i  i        i  t        i 

■  Tim     i  i       i  i       | 

l  K~ 

■-. 
iiLn 


II  you're*  do -it -yourself  builder 
wuh  only  one  house  or  a  contra* 
tor  with  an  entire  Subdivision,  you 
need  the  Slat  us  of  Homes  Program 
to  help  you  keep  track  a*  all  the  e* 
penses  involved  in  rhe  buikiing  o1 
houses    The  Auiomoblle  Expense 
Program  will  let  you  keep  track  of 
|ust  how  much  it  costs  you  to  run 
your  tar  or  truck  $7  95  Order  No 
002  IP 


Mortgage  will 
Prepayment 
Mid  financier 


Available  at  these  Local  Dealers 


* 


CALIFORNIA 

A.mco  Electronics  Supply,  Azusa 

Byte  Shop,  Mountain  View 

Byte  Shop,  Cirrus  Heights 

Byte  Shop  Computer  Store,  Walnut  Creek 

Computer  land.  Lawndale 

Compute riand  of  West  LA.  Inglewood 

Hobby  World  Electronics.  Nonrhridge 

Opamp  Tech  Books.  Los  Angeles 

COLORADO 

The  Byte  Shop,  Colorado  Springs 

ENGLAND 

L.D.  Enterprises^  II Ford.  Esse* 

FLORIDA 

AMF  Electrical.  Tampa 
Computer  land,  Ft    Lauderdale 
Dynamation  enterprises,,  Ft.  Lauderdale 
Interstate  Mkig  &  Importing  Co,,  Ft.  Lauderdale 

INDIANA 

Home  Computer  Center  (Digit a)  Data  Systems), 
Indianapolis 

LOUISIANA 

Computer  Shoppe.  Metaire 

•To  order  dlreci  call  Toll  Free  1-800-2  58-5473 


MARYLAND 

Micro  Center  Inc.  Annapolis 

MICHIGAN 

Computer  Mart  inc..  Royal  Oak 

MISSOURI 

CDC  Association,  Florissant 
Computer  Country,  Florissant 

NEBRASKA 

Omaha  Computer,  Omaha 

NEW  HAMPSHIRE 

Computer  land  of  Nashua,  Nashua 

NEW  YORK 

Computer  Corner.  White  Plains 
Computer  factory,  New  York 

NORTH  CAROLINA 

Byte  Shop  of  Raleigh,  Raleigh 
Dixie  Computers.  Inc.  Chapel  Hill 

OHIO 

Computer  Stores  of  Toledo,  Toledo 

HeathKIt  Co..  Columbus 

Olsen  Electronics,  Akron 

Z  1st  Century  Shop.  Cincinnati 

Please  have  your  credit  card  and  mention  Depr.  S-2 


PENNSYLVANIA 

Artco  Electronics.  Kingston 
Artco  Electronics,  Shavettown 
Personal  Computet  Corp.,  F  rater 

TEXAS 

Houston  Microcomputer  Tech  .  Bel  Air 
Interactive  Computer.  Houston 
Learning  Resources  Center,  San  Marcos 
Tan  American  Electrical  Co ..  Mission 

VIRGINIA 

M  L.  Gupta.  Blacksburg 

WASHINGTON 

American  Mercantile  Co.,  Seattle 
Personal  Computer  Inc.,  Spokane 
Ye  Old  Computer  Shop,  ftlchland 

WASHINGTON  D.C, 

Computer  Cabl evasion 

WEST  VIRGINIA 

The  Computer  Comer,  inc..  Morganrawn 

WISCONSIN 

Byre  Shop  of  Milwaukee,  Greenfield 
Madison  Computer  Store,  Madison 


Thomas  E.  Hutchinson  VE3CWY 
35  WarrenderAve.*  Apt.  208 
Islington,  Ontario 
Canada  M9B  5Z5 


The  Cosmac  Connection:  Part  2 

—  meeting  Mr*  Morse 


Program  your  way  to  CW  happiness. 


Now  you  can  reduce 
operator  fatigue  in 
that  next  CW  contest  by 
storing  commonly  used 
messages  in  your  micro- 
computer, all  ready  to  be 
sent  automatically  at  the 
flick  of  a  switch.  Imagine 
relaxing  in  your  arm- 
chair .  .  .  you  reach  over  to 
your  computer,  flick  a 
switch,  and  out  comes  CQ 
FDCQFDDEVE3CWY/3K, 


No  answers?  FEick  the 
switch  again  for  a  repeat. 
You've  got  somebody.  You 
casually  call  him  with  your 
hand  key,  W1XXX.  Then 
push  another  button  on  the 
computer  and  presto!  Out 
comes  DE  VE3CWY/3  QTH 
HR  IS.  .  .  You  wait  until  it's 
finished,  The  code  is  the 
best  you've  ever  heard. 
Now  how  much  simpler 
could    things    get?    Not 


much,  unless  you  also  have 
an  automatic  Morse  de- 
coder, too!  Of  course,  you 
don't  have  to  be  a  contest 
operator  to  use  this  little 
gem.  I  use  it  now  for  many 
regular  QSOS  to  put  out 
the  initial  CQ  and  to  send 
the  first  message,  which, 
for  most  people,  is  simply  a 
signal  report,  QTH,  and 
operator's  name. 


Speed  (wpm) 

5 

7 

10 

13 

16 

20 

25 

30 

35 

40 

Hex  code 

3F 

2D 

1F 

17 

13 

OF 

0G 

0A 

09 

08 

Table  1.  Hex  byte  for  code  speed  desired  is  entered  in  M(0QQ4). 


One-byte  characters 


A 

22 

N 

21 

B 

41 

O 

37 

B 

41 

0 

37 

Two- byte  characters 

C 

45 

p 

46 

1 

50  1E 

D 

31 

Q 

4B 

2 

50  1C 

E 

10 

R 

32 

3 

50  18 

F 

44 

S 

30 

4 

50  10 

G 

33 

T 

11 

5 

50  00 

H 

40 

U 

34 

6 

50  01 

I 

20 

V 

48 

7 

50  03 

J 

4E 

w 

36 

8 

50  07 

K 

35 

X 

49 

9 

50  OF 

L 

42 

Y 

4D 

0 

50  1F 

M 

23 

2 

43 

word  space 

EE 

stop 

FF 

Ta6/e  2.  Hex  c 

IS    106 

f 

60 

2A 

» 

60 

33 

? 

60 

OC 

if 

50 

09 

double  dash 

50 

11 

end  of  message 

50 

0A 

end  of  work 

60 

28 

watt 

50 

02 

Equipment  Required 

The  Cosmac  microcom- 
puter constructed  around 
the  CDP1802CD  CPU  is 
used  with  256  bytes  of 
RAM  of  which  105  bytes 
are  used  for  the  main  pro- 
gram, the  rest  being  used 
for  storage  of  the  mes- 
sages. Program  timing  as- 
sumes a  clock  frequency  of 
1  MHz,  but  it  is  easily 
adapted  for  other  clock 
frequencies.  Other  hard- 
ware that  you  will  need  is 
shown  in  Fig,  1.  This  in- 
cludes some  ICs  to  inter- 
face the  computer  and 
hand  key  to  the  transmitter 
and  a  sidetone  oscillator. 

How  tKe  Program  Works 

The  byte  stored  in 
M(0004)  is  selected  initially 
by  the  operator  from  Table 
1.  This  byte  sets  the  length 
of  a  dot  and  hence  sets  the 
speed  of  the  code.  The  pro- 
gram triples  this  to  get  a 
number  that  will  represent 
the  length  of  a  dash;  this  is 
stored  in  R6X).  Four  times 
the  dot  byte  represents  a 
word  space,  and  this  byte  is 


0  LINE 
FROM 
COS MAC 


I     I  TO 

i     [TRANSMITTER 


-TL 


J~L 


i 


STANDARD 
KEY 


+  5V 


lOK  IOK 


;0.027 


<► * 


;o.oi 


rh 


■ww- 


-^Vn-HI 


XR555 


i     + 


22 


^ 


so. 


St&£TONE  OSCit  i  A  TQR 


B 


FROM   PIN  4   \ 
OF   <£|  ^ 


TO    GRIDS  OF  KEYED   STAGES 
[UP  TO   -300  V01TS   AND  6mA) 


m 


Fig.  7, (a  J  Interface  jfaetween  Cosmac  and  transmitter;  (b) 
alternate  circuit  for  rigs  with  grid-blocked  keying 
eliminates  relay  and  Ql. 


stored  in  R7.CK  Actually, 
this  space  gets  added  to 
the  usual  space  of  three 
dots  that  follows  every  let- 
ter so  that  the  actual  space 
between  words  is  equal  to 
seven  dots.  These  bytes  are 
later  used  to  specify  the 
length  of  a  timed  loop  and 
thereby  set  the  length  of  all 
the  dots,  dashes,  and 
spaces. 

The  program  fetches  the 
first  byte  of  the  pro- 
grammed message  from 
M(0069J*  It  is  45,  which 
stands  for  the  letter  C,  as 
you  can  see  from  Table  2. 
The  first  digit  4,  is  the  total 
number  of  dots  and  dashes 
in  the  letter.  The  second 
digit,  5,  specifies  the  order 
in  which  the  dots  and 
dashes  appear,  Taking  C  as 

the  example, can  be 

represented  in  binary  form 
by  0101  r  where  the  0  repre- 
sents a  dot  and  the  1  repre- 
sents a  dash.  This  is  the 
binary  code  for  the  number 
5.  So  byte  45  tells  the  com- 
puter the  order  of  dots 
and  dashes  and  the  number 
of  dots  and  dashes  in  the 
letter.  To  actually  generate 
the  code ,  the  num- 
ber 0101  is  stored  in  the 
D-register.  D  is  shifted  right 
giving  0010,  and  the  1  that 


peels  off  the  right  end  of 
the  number  tells  the  com- 
puter to  send  a  dash  first,  D 
is  shifted  right  again,  giving 
0001;  this  time,  a  0  peels 
off  the  right  end,  produc- 
ing a  dot.  A  third  shift  gives 
0000,  pushing  a  1  off  the 
right  end,  thus  making  a 
dash.  A  fourth  shift  gives 
0000r  pushing  a  0  off  the 
right  end;  this  makes  the 
final  dot.  The  computer 
stops  shifting  D  now  be- 
cause the  4  in  byte  45  tells 
it  to  make  only  4  shifts.  A 
letter  space  is  then  gen- 
erated and  the  next  byte  is 
fetched  from  M(006A), 

Since  there  are  no  letters 
that  have  more  than  4  dots 
and  dashes  in  total,  the 
order  of  dots  and  dashes 
in  any  letter  can  be 
represented  by  four  binary 
digits  or  one  hex  digit.  The 
numbers,  punctuation,  and 
other  special  characters 
listed  in  Table  2  contain  5 
or  more  dots  and  dashes. 
To  handle  each  of  these, 
two  bytes  are  required;  the 
first  specifies  the  total 
number  of  dots  and  dashes, 
while  the  second  specifies 
the  order  in  which  they 
occur. 

The  rest  of  the  program 
is  easy  to  follow  from  the 


Fig.  2.  Main  program  flowchart. 


SET    UP   DOT. 
QAS»   A(HD 
SPACE  LENGTHS 


SET  SWITCH  BYTE  INTO 
MEMORY  AftfD  Dl  SPLAT 
FOR   START  OF   MfSSA&E 


FETCH    MEMORY   BYTE 
FOR   START   OF 
MtSgA&Ez CALL    IT    KL 


SHIFT    KL  RIGHT  FOUR 
TIMES  TO  SET  Q«,  THE 
LENGTH   DP  CHARACTER, 
A**0   STORE   OK    IN   RZ 


ARE   THERE    MORE 
| THAM   A  DOTS 
LAND  HASHES 


FETCH   NEXT 
MEMORY   BYTE    AND 
&TQHE   If  IN    D 


FETCH    THE   MEMORY 
BYTE    AGAIN    AMP 
STORE   IT  IN   D 


YES 


'„QAP   J*  00T  LENGTH 
INTO   H3  AND 
CALL    SUBROUTINE 
FOR   LETTER  SPACE 


HAS   THE    WHOLE 
CHARACTER 


...  r  UK  ML.    I    t    " 

[_B E£W  SEN T 


FETCH  NEVT 
MEMORY   BYTE 


LOAD  WQRD  SPACF 
INTO  R3  AND  CALL 
SLfBRQilTIHE 

r 


SHIFT  D   RIGHT  ONCE, 
BIT  Q-*DFj  LIGHT  ON 


LOAD  DOT  LENGTH 
INTO    R3 


ICES 


l,0AD    DASH   LENGTH 
INTO    R3 


J 


j    IS  (KPuT 


1 


,    BUTTON 

'pressed 


CALL   SUBROUTINE    FDR 

pot  or  Dash  and 

TORN   OF*  lJ&HT 


CALL    SUBROUTINE    FOR 
CHARACTER   SPACE 


Subroutine  flowchart 


CREATE  A  TIME  DELAY 
PROPORTIONAL  TO  THE 
NUMBER  STORED  IN   R3 


RETURN   TO 
MAIN  PROGRAM 


R0- 

m- 

R2- 

Ho- 
R4- 
R5- 
R6- 
R7- 
R8- 
R9- 
RA 


forms  timed  loop  in  subroutine,  setting  the  speed  of  the  code 
■main  program  counter 

stores  the  total  number  of  dots  and  dashes  in  the  character 
being  sent 

stores  length  of  dot,  dash,  or  space  for  use  in  subroutine 
subroutine  counter 
memory  pointer  for  length  of  dot 
stores  dash  length 
stores  word  space  length 

stores  address  of  the  start  of  the  recorded  message 
stores  hex  code  for  character  being  sent 
-memory  pointer;  points  to  M(0005) 


Table  3.  Register  assignments. 


107 


A 


Fig.  3.  Program  listing.  Title:  Programmable  Morse  code  generator. 


Address 

0000 
0001 
0002 
0003 
0004 
0005 

0006 

0007 
0008 
0009 

000A 
OOOB 
OOOC 

GOOD 
OOOE 
OOOF 

0010 

0011 
0012 

0013 

0014 

0015 

0016 

0017 

0018 

0019 

001A 

001 B 

001 C 

001 D 

001 E 

001 F 

0020 

0021 

0022 

0023 

0024 

O025 

0026 

0027 

0028 

0029 

002A 

002B 

002C 

002D 

002  E 

002F 

0030 

0031 

0032 

0033 

0034 
0035 

0036 
0037 
0038 
0039 
003A 
003B 
003C 


Bytes 

Comment 

F8 

06— D  set  main 

06 

program  counter 

A1 

DHRVO 

D1 

1— P  go  to  main  program 

OD 

store  dot  length 

address  of  start  of  mes- 

sage 

F8 

5C-*D  set  subroutine 

counter 

5C 

A4 

D-R4.0 

F8 

04-*- D  set  memory 

pointer 

04 

A5 

D— R5  0  points  to  dot 

E5 

5-X 

FO 

MX-*D  fetch  dot  length 

F4 

MX  +  D-D 

F4 

MX  +  D-D 

A6 

D—R6  0  store  dash 

length 

F4 

MX  +  D-D 

A7 

D^R7  0  store  word 

space 

F8 

05— D  set  memory 

pointer 

05 

AA 

D-RA  0 

EA 

A-X 

6C 

input  switch  byte—  MX,  D 

A8 

D^HBO 

54 

MX-display,  RX  +  1 

2A 

RA-1 

E8 

8-X 

FO 

MX-D  fetch  byte  KL 

F6 

shift  D  right 

003D 
JU    108 


F6 

F6 

F6 

A2 

FD 

04 

3B 

28 

F0 

C8 

18 

FO 

A9 

82 

32 

44 

89 

F6 

7B 
3B 
38 
86 
A3 
30 
3B 
45 
25 
A3 
D4 
7A 

45 


D— R2  0  store  OK 
04-D-D,  carry- DF 

go  to  28  if  DF  =  0 

MX— D  fetch  byte  again 

long  skip  to  2A 

R8  +  1 

MX— D  fetch  next  byte 

D—R9  0  store  character 

R2-(H-D  OK-D 

go  to  44  if  D  =  00 

R9-0-D 

shift  D  right,  bit  0-DF 

D-R9  0 

1-*Q  Start  timed  interval 

go  to  38  if  DF  b  0 

R6  0—  D  load  dash 
CMR3  0 
go  to  3B 

M5— Df  R5  +  1  load  dot 

R5-1 

D-R3  0 

4— P  call  subroutine 
0^*Q  end  of  timed 
interval 
M5^DT  R5  +  1 


003E 

003F 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

0047 

0046 

0049 

004A 

004B 

004C 

004D 

004E 

004F 

0050 

0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

005A 

005B 

005C 
005D 
005E 
005F 

0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 

0068 

0069 

006A 

006B 

006C 

006D 

006E 

006F 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

0077 

0078 

0079 

007A 

0O7B 

007C 

007D 

007E 

007F 

0080 


25 
A3 
D4 
22 
30 
2B 
86 

A3 
D4 
18 
F0 
FF 


3A 
52 
87 
A3 
D4 
30 
47 
F0 
FF 
FF 
3A 
1C 
3F 
57 
30 
47 
D1 

F8 
4E 
A0 
20 

80 
3A 
5F 
23 
83 
3A 
5C 
30 
5B 

45 

4B 


45 

4B 


45 

4B 

EE 

31 

10 


48 
10 

50* 

18* 

45 

36 

4D 


R5~1 

D— R3  0  make  space 
4— P  call  subroutine 
R2-1  decrement  length 
go  to  2B 

R6-0— Dioad  letter 

space 

D-R3  0 

4-P 

R8  +  1  fetch  next  byte 

MX-D 

D-EE-D 

test  for  word  space 

go  to  52  if  D  *  00 

R7  O-D 

D-R3-0 

4— P  make  word  space 

go  to  47 

MX-D 

D-FF-D 

test  for  end  of  message 

goto  iCif  D*00 

go  to  57  if  EF4  a  0 

wait 

go  to  47 

continue  message 

1— P  return  to  main 

program 

4E—D  start  subroutine 

set  speed 

D-RO-O 

R0-1 

R0-0—D 

go  to  5F  if  D  *  00 

R3-1 

R3  0— D 

go  to  SC  if  D  *  00 

go  to  5B 

end  of  subroutine 

G  recorded  message 

Q 

word  space 

C 

Q 

word  space 

C 

Q 

word  space 

D 

E 

word  space 

V 


48 
10 
50 
18 


C 

w 
y 

word  space 
V 

E 


i 


0081 

Tu 

C 

0082 

36 

W 

0083 

4D 

Y 

0084 

EE 

word  space 

0085 

35 

K 

0086 

FF 

stop 

0087 

33 

G 

0088 

23 

M 

0089 

EE 

word  space 

008  A 

37 

0 

008  B 

23 

M 

0O8C 

EE 

word  space 

008  D 

501 
11  f 

008E 

double  dash 

008  F 

EE 

word  space 

0090 

34 

U 

0091 

32 

R 

0092 

EE 

word  space 

0093 

32 

R 

0094 

30 

S 

0095 

11 

T 

0096 

FF 

stop 

0097 

40 

H 

0098 

32 

R 

0099 

EE 

word  space 

009A 

20 

1 

009  B 

21 

N 

009C 

etc. 

flowchart  in  Fig.  2.  Two 
special  bytes  were  set  up. 
One  is  EE,  which  calls  for  a 
word  space;  the  other  is  FF, 
which   halts   the   program 


until  the  input  button  con- 
nected to  EF4  is  depressed. 

Using  the  Program 
Select  the   code  speed 


desired  from  Table  1  and 
store  this  byte  at  M(0004). 
Table  1  was  constructed 
assuming  a  clock  frequen- 
cy of  1  MHz.  If  your  crystal 
is  not  1  MHz,  simply  ex- 
periment a  little  with  dif- 
ferent hex  bytes  to  get  the 
different  speeds.  The  code 
speed  varies  inversely  with 
the  size  of  byte- 

After  entering  the  main 
program,  decide  on  the 
messages  you  want  and 
select  from  Table  2  the 
bytes  for  each  letter, 
number,  or  punctuation. 
Note  that  the  numbers  and 
punctuation  require  two 
bytes  each.  Terminate 
each  message  with  FF  so 
that  the  program  will  halt. 
To  initiate  one  of  the 
messages,  enter  the  mem- 
ory address  of  its  first  byte 
from  the  front  panel  of  the 
computer  using  the  toggle 
switches.  Turn  on  the  run 
switch.  When  the  message 
terminates,  you  can  make 
it  carry  on  with  the  next 


stored  message  by  pressing 
the  input  button  which  is 
connected  to  EF4.  This 
way,  you  can  have  pauses 
inserted  in  messages  to 
allow  you  to  enter  a  signal 
report  or  callsign  manual- 
Interface Circuitry 

The  circuits  shown  in 
Fig.  1  are  just  suggestive 
They  work  for  mer  but  you 
may  have  to  adapt  them  to 
your  own  rig.  One  possible 
area  of  difficulty  I  have 
noticed  is  that  of  rf  from 
the  transmitter  getting  into 
the  IC  gates  and  playing 
havoc  with  them.  The  prob- 
lem seems  accentuated  at 
14  MHz  and  higher  with  my 
180-Watt  rig.  Typically, 
after  a  few  dots  and  dashes 
are  sent,  the  transmitter 
comes  on  and  stays  on,  The 
cure  is  to  shield  the  IC  cir- 
cuits in  a  metal  enclosure 
and  bypass  incoming  and 
outgoing  leads  with  0.001 
uF  ceramic  capacitors.  ■ 
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Learning  the  Code 

a  better  way 


Let  your  micro  be  your  guide. 


George  Watdie 
26  1/2  &  Mam  St. 
Ml  Gitead  OH  43 3 38 


To  get  my  ham  license  in 
1949,  I  had  to  produce 
one  minute  of  perfect  copy 
at  13  wpm.  A  full  year's 
striving  to  reach  this  goal 
resulted  in  a  set  of  condi- 
tioned reflexes  by  which 
the  code  sounds  entered 
my  ears  and  came  out  my 
fingers  as  written  text,  after 
which  the  message  was 
interpreted  by  my  eyes. 
This  roundabout  process 
caused  habits  which  have 
ever  since  inhibited  both 
my  skill  and  enjoyment 
where  CW  is  concerned. 
The  inclusion  of  my  hand- 
writing in  the  process  was 
particularly  unfortunate 
since,  under  pressure,  my 
writing  tends  to  become 
rather  spastic.  The  process 
inhibits  the  ability  to  "copy 
behind"  and  to  "copy  in 
the  head." 

I  needed  a  method  of 
creating  a  new  set  of  reac- 
tions which  would  gener- 
ate mental  images  from  the 

IQ 
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code  sounds.  Many  ideas 
came  to  mind,  but  none 
provided  a  simple  method 

of  coordinating  audio  and 
visual  presentations  of 
characters,  together  with 
flexibility,  without  com- 
plicated special-purpose 
equipment 

f  hen,  a  couple  of 
months  ago,  we  added  an 
audio  alarm  to  our  office 
minicomputer.  This  alarm 
gives  a  single  960  Hz  beep 
in  response  to  PRINT 
HEX(07).  It  is  used  to  signal 
the  operator  when  the 
machine  needs  attention 
for  any  reason  foreseen  in 
the  program.  Once  I  found 
that  the  duration  of  the 
tone  could  be  controlled 
by  changing  the  number  of 
iterations  in  a  loop  con- 
taining this  statement,  it 
was  inevitable  that  t  would 
program  a  code  teaching 
machine, 

I  have  written  this  article 
hoping  that  others  with 
similar  CW  problems,  or 
those  conducting  code 
classes,  will  find  the 
system  useful  and  wilt  let 
me  know   how  they  fare. 


The  program  contains  a 
few  wrinkles  which  may 
prove  interesting  to  per- 
sons concerned  primarily 
with  programming  meth- 
ods, 

Practice  material  can  be 
stored  in  data  statements 
in  the  program  or,  with  sim- 
ple changes,  in  external 
files.  The  program  accom- 
modates a  full  range  of 
numerals,  punctuation, 
and  upper  and  lower  case 
alphabetic  character  mate- 
rial As  the  text  is  scanned, 
each  character  is  con- 
verted into  its  audible  CW 
equivalent  and,  an  instant 
later,  appears  on  the  CRT 
as  an  addition  to  the  string 
of  previously  sent  charac- 
ters . 

The  code  element  speed 
and  the  element  and  char- 
acter spacings  are  adjust- 
able, as  well  as  the  delay  of 
the  CRT  display  of  the 
character.  There  are  a 
number  of  apparent  advan- 
tages to  this  system.  A  stu- 
dent working  solo  with  this 
program  need  never  try  to 
memorize  the  code  from 
any  printed  representation. 


either  in  dots,  dashes,  or 
didahs.  All  that  is  stored  in 
the  program.  The  code 
sound  is  emitted,  and  then 
the  letter  appears  on  the 
screen  to  reinforce  the 
character  recognition.  For 
code  classes,  practice 
material  can  be  selected 
from  any  source  and  stored 
for  later  use.  The  instructor 
can  input  text  to  his 
machine  and  then  recall  it 
as  CW  at  any  speed  ap- 
propriate to  class  needs. 
My  equipment  will  store 
80.000  characters  on  a 
cassette,  some  16,000 
words,  or  64  typed  pages  of 
text.  Such  material  can  be 
used  over  and  over  at  any 
desired  speed. 

Characters  are  handled 
in  a  computer  as  binary 
numbers  which  have  deci- 
mal, octal,  and  hex- 
adecimal equivalents.  In 
developing  this  program,  it 
was  necessary  only  to  con- 
sider the  ASCII  decimal 
equivalents  of  the  various 
CW  characters,  Fortunate- 
ly, and  possibly  not  co in- 
cidentally, the  characters 
used  in  CW  transmissions 


are  represented  by  ASCII 
decimal  numbers  lying  in 
the  range  40  to  90.  A  table 
of  these  characters  is 
shown  in  Fig.  1,  together 
with  the  string  symbols 
used  to  control  the  audio 
output.  Lowercase  letters 
are  represented  by  ASCII 
decimals  97  to  122.  A  few 
characters  —  the  star, 
semicolon,  "less  than"  and 
"greater  than"  symbols, 
and  the  @  sign  —  have  no 
international  Morse  sym~ 
bols  that  I  could  find,  so 
provision  is  made  to  skip 
these  characters  when  en- 
countered 

The  equipment  required 
to  use  this  program  is  a 
small  computer  program- 
mable in  BASIC  with 
STRING  functions,  a  CRT 
display,  and  an  audible 
tone  alarm.  The  version  of 
the  program  given  here, 
which  includes  several 
lines  of  practice  text,  runs 
in  about  2350  bytes. 

My  machine  is  a  Wang 
WCSIOT,  which  includes 
the  CRT,  cassette  drive, 
and  keyboard  in  a  single 
console  with  an  outboard 
CPU.  The  BASIC  compiler 
is  hard-wired,  so  I  do  not 
have  access  to  the  machine 
language,  Wang  BASIC  is 
an  augmented  subset  of 
general  BASIC,  and  only 
those  features  special  to 
STRING  manipulation  and 
character  identification 
have  been  used.  If  your 
BASIC  lacks  any  of  these 
features,  but  you  can  write 
machine  language  func- 
tions, you  should  be  able 
to  run  a  version  of  this  pro- 
gram. Notes  relating  to 
conversion  of  the  program 
to  other  dialects  are 
located  at  the  end  of  the 
article. 

The  program  can  be 
followed  readily  from  the 
listing  of  Fig.  2.  A  word  is  in 
order  about  this  listing.  The 
program  was  originally 
written  and  debugged  us- 
ing one  statement  per  line. 
When  operation  was  satis- 
factory, the  program  was 
"compressed"  by  remov- 
ing REMs  and  combining  as 


Code 

78 

N 

10 

ASCII  No. 

Character 

Symbol 

79 

0 

111 

40 

( 

101101 

80 

P 

01 10 

41 

) 

010010 

81 

0 

1101 

42 

• 

2 

82 

R 

010 

43 

+ 

01010 

83 

S 

000 

44 

t 

110011 

84 

T 

1 

45 

m 

100001 

85 

U 

001 

46 

■ 

00200200 

86 

V 

0001 

47 

/ 

10010 

87 

w 

011 

48 

0 

11111 

88 

X 

1001 

49 

1 

01111 

89 

Y 

1011 

50 

2 

00111 

90 

z 

1100 

51 

3 

00011 

97 

a 

01 

52 

4 

00001 

98 

b 

1000 

53 

5 

00000 

99 

c 

1010 

6 

10000 

100 

d 

100 

55 

7 

11000 

101 

e 

0 

56 

8 

11100 

102 

f 

0010 

57 

9 

11110 

103 

0 

110 

58 

- 

1110O0 

104 

h 

0000 

59 

■ 

2 

105 

1 

00 

60 

t 

2 

106 

J 

0111 

61 

i- 

10001 

107 

k 

101 

62 

i 

2 

108 

1 

0100 

63 

9 

■ 

001100 

109 

m 

11 

64 

(^ 

2 

110 

n 

10 

65 

A 

01 

111 

0 

111 

66 

B 

1000 

112 

P 

0110 

67 

C 

1010 

113 

q 

1101 

66 

0 

100 

114 

r 

010 

69 

E 

0 

115 

s 

000 

70 

F 

0010 

116 

t 

1 

71 

G 

110 

117 

u 

001 

72 

ft 

0000 

118 

V 

0001 

73 

( 

00 

119 

w 

011 

74 

J 

0111 

120 

X 

1001 

75 

K 

101 

121 

y 

1011 

76 

L 

0100 

122 

z 

1100 

77 

M 

11 

Fig,  1.  ASCI!  decimal  codes,  characters,  and  CW  sound  codes. 


many  statements  as  possi- 
ble on  each  line.  This  saves 
a  sensible  amount  of  core 
and  results  in  an  almost 
unreadable  LIST.  To  get 
the  listing  given  here,  the 
compressed  program  was 
processed  by  a  utility 
which  prints  one  statement 
per  line  and  indents 
FOR/NEXT  loops.  The  line 
numbers  went  unchanged 
throughout,  except  for 
deletions,  accounting  for 
the  peculiar  sequence 
shown  here. 

Now  for  program  operat- 
ing: At  LN  30,  the  variables 
are  dimensioned  as  neces- 
sary C$(52)fl  provides  for  a 

list  of  52  code  symbols, 
each  8  characters  or  less, 

M$64  sets  up  a  string 
variable  containing  up  to 
64  characters  to  receive 
text  lines, 


T(4)  is  a  list  of  the  speed 
control  numbers. 

T$(4)  is  a  string  list  to 
receive  speed  prompts.  In 
this  BASIC  string,  variables 
with  no  specified  length 
take  a  default  of  16  charac- 
ters. So  the  prompts  can  be 
up  to  16  characters  in 
length. 

AS1  sets  up  a  single  char- 
acter variable. 

At  LN  80,  a  loop  READs 
the  speed  data  prompts 
from  DATA  into  list  T$(), 
Then  another  loop  READs 
the  code  symbol  strings  in- 
to 52-element  list  CSQ.  At 
LN  170,  a  third  loop  dis- 
plays each  of  the  prompts 
on  the  screen.  An  "edit" 
routine  follows,  providing 
for  inputing  the  necessary 
control  numbers.  This 
method  of  data  INPUT  is 
one  I  use  rather  routinely, 


but  it  is  not  essential  to  the 
program.  The  Wang  INPUT 
statement  allows  the  inclu- 
sion  of  the  prompt 
message  in  the  statement. 
If  you  lack  this  feature,  you 
should  use  a  PRINT  state- 
ment "CHANGE  ITEM  #" 
preceding  INPUT.  Each  IN- 
PUT of  a  value  causes  a 
loop  back  to  LN  170  where 
PRINT  HEX(03)  blanks  the 
screen  and  prints  a  new 
data  display  from  the  top. 
When  the  necessary  con- 
trols have  been  entered, 
"Q"  used  as  an  answer  to 
"CHANGE  ITEM?"  will  exit 
the  edit  routine. 

The  change  of  variables 
at  LN320  may  seem  un- 
necessary. My  computer 
has  a  HALT/STEP  key 
which  will  interrupt  pro- 
gram operation  at  any  time 
and  permit  the  program  to 
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be  restarted  after  changing 
the  value  of  a  variable.  Use 
of  the  unsubscnpted  vari- 
ables makes  the  value 
changing  a  mite  simpler 
during  an  interrupted  RUN. 

The  next  statements 
blank  the  screen,  set  the 
DATA  pointer  to  the  begin- 
ning of  the  practice  text, 
and  move  the  cursor  to  the 
center  of  the  screen,  re- 
spectively- HEX(OA)  is  a 
line  feed. 

At  LN  410,  the  next  text 
line  is  READ  and  tested.  If 
the  DATA  is  not  "***",  the 
program  continues,  other- 
wise the  DATA  system  is 
reset  and  the  program 
repeats  from  LN  410.  If 
your  BASIC  does  not  have 
the  ability  to  RESTORE  to  a 
particular  DATA  item,  you 


will  have  to  program  an 
alternative  at  this  point 
This  version  of  the  program 
assumes  the  practice  text  is 
stored  in  DATA  state- 
ments. Changes  at  this 
READ  routine  will  permit 
the  text  to  be  taken  from 
some  other  storage  medi- 
um. 

LN  490  counts  the 
characters  in  text  line  M$, 
and  the  program  enters  a 
loop  to  process  the  line 
one  character  at  a  time. 
The  next  character  is 
stored  in  A$,  and  the  ASCI  I 
decimal  value  of  A$  is  put 
in  A. 

The  following  IF 
statements  provide  a 
means  for  accepting  a 
variable  only  if  it  has  a 
value    between    certain 


limits.  Letting  U,  L  be  the 
upper  and  lower  limits, 
respectively,  the  com- 
parison statement  is  set  up 
as: 

ABS(A  -  (U  +   L1/2J.LEJU 

-  L)/ 

and  will   reject  any  value 

outside  the  limits. 

The  first  comparison  re- 
jects A  unless  it  has  a  value 
between  40  and  90,  which 
includes  characters  from 
"("  to  "Z".  Any  value  out- 
side this  range  is  tested 
again  at  LN  490,  Values 
from  97  to  122  represent 
lowercase  letters  and  are 
shifted  to  uppercase  at  LN 
640.  Any  other  value  of  A 
results  in  a  blank  being 
printed  on  the  screen,  and 
no   code   sound   is   gener- 


ated. If  your  machine  does 
not  have  lowercase,  you 
can  simplify  the  program 
by  removing  the  second 
test  of  A, 

A  anomaly  of  the  pro- 
gram as  written  is  that  a 
lowercase  letter  is  inter- 
preted so  as  to  produce  the 
same  code  sound  as  an 
uppercase,  but  the  lower- 
case character  is  added  to 
the  screen.  Of  course,  this 
presents  no  difficulty, 

At  LN  660,  A  is  shifted  in 
value  to  serve  as  the  sub- 
script for  array  C$(),  and 
the  coding  for  the  cor- 
responding CW  sounds  is 
stored  in  C$, 

There  follows  the  loop 
to  process  the  code  sym- 
bols. There  are  other  ways 
of    analyzing    the    symbol 


10 
20 
30 
80 


170 


320 


410 


490 


640 
660 


Fig.  2.  BASIC  program  listing. 

REM      DIDAH1.2         GW  FEB  04,  1978 

REM     GEORGE  WALDIE         2&Vz  S.MAIN,  MT.  G1LEAD,  OHIO  43338 

DIM  C$<52}8SM$64PT(4),T$(4),A$1 

FOR  J  =  1TG4 

READT$(J) 

NEXT  J  ', 

FOR  J  =  1TOS2 

READ  C${J) 

NEXT  J 
PRINT  HEX{03) 

FOR  J  =  1T0  4 

PRINT  J;T$(J);TAB(15);T(J> 

NEXT  J 
PRINT 
Q  =  0 

INPUT  "CHANGE  ITEM  #",Q 
lFG  =  OTHEN  320 
INPUT  "CHANGE  TCT/nQ) 
GOTO  1 70 
T1  =1(1) 
T2  =  T(2) 
T3  =  T(3) 
T4  =  T(4) 
PRINT  HEX(03) 
RESTORE  57 

PRINT  HEX(030AOAOA0A0AOAOAOA) 
READ  M$ 

IF  STR<M$?  1P  3)<> THEN  490 

RESTORE  57 
GOTO  410 
M  =  LEN(M$) 
FORJ  =  1TOM 

A$  =  STR(M$,J,1) 

A  =  VAL(A$) 

IF  ABS(A-65)<25THEN  660 

IF  ABS(A-109.5)<  =  12.5THEN  640 

A$  =  "  " 

GOTO  940 

A  =  A-32 
C$  =  C$(A-38) 
FORI^ITOLEN(CS) 

CONVERT  STR(C$,lt1)TO  C 

ON  C  +  1GOTO  790,840 


Read  speed  prompts 


Read  code  symbols 


Display  control  data 


Edit  control  data 
Exit  edit  routine 


Change  variables 


Clear  screen— home  cursor 
Reset  data 
Center  display 
Read  data  line 
Test  for  end 

Repeat 

Length  of  data  string 

Next  character 

Test  for  uppercase 
Test  for  lowercase 


Shift  from  lowercase 


Jn  11 


strings,  but  the  method 
shown  suits  my  equipment 
and  is  efficient,  The  next 
character  in  the  symbol 
string  is  CQNVERTed  to  a 
numeric  which  then  con- 
trols the  branching.  Any 
value  of  C  but  0  or  1 
generates  a  blank. 

In  the  DATA  statements 
for  the  character  codes, 
you  will  notice  the  ap- 
pearance of  "2"s  in  several 
places.  In  most  cases, 
these  mark  characters  for 
which  no  CW  code  com- 
binations were  found. 
However,  the  CW  period 
does  include  internal 
spaces  which  require  this 


*f\** 


The  "normal"  branches 

to  LN  790  and  840  go,  re- 
spectively, to  generators 
for  dits  and  dahs,  These  are 
identical  loops,  except  that 


the  dah  loop  has  twelve 
times  as  many  iterations  as 
the  dit  loop.  If  you  are 
puzzled  because  you  un- 
derstand that  a  dah  should 
be  only  three  times  as  long 
as  a  dit,  remember  that  the 
speed  of  the  CPU  enters 
here.  In  fact,  you  may  have 
to  adjust  these  loops  to 
make  the  output  sound 
right,  The  twelve  multiplier 
was  arrived  at  experimen- 
tally. 

Both  the  dit  and  dah 
loops  exit  to  880,  the  in- 
tracharacter  space  loop, 
This  is  simply  a  "do 
nothing"  loop  to  use  up 
time.  Again,  you  can 
change  the  multiplier  to 
suit  your  taste  (ear?). 
Notice  that  both  dit  and 
dah  loops  are  controlled 
by  T1,  and  the  intracharac- 
ter  loop  by  T2.  At  940,  B$  is 


a  shift  register  to  maintain, 
on  the  screen,  the  last  16 
characters  sent.  In  Wang 
BASIC,  string  variables  are 
16  characters  long  unless 
otherwise  dimensioned. 
You  must  use  whatever 
string  length  specification 
is  required  by  your 
language,  LN  940  moves 
the  last  1 5  characters  of  B$ 
to  the  first  15  positions, 
leaving  a  space  at  the  tail 
of  the  string  for  the  next 
character,  which  is  added 
in  the  next  statement. 

Another  loop  delays  the 
display  of  the  shift  register. 
In  this  case,  a  meaningless 
arithmetic  operation  is  in- 
cluded to  provide  the  de- 
lay with  fewer  loop  itera- 
tions. In  the  initial  learning 
stages,  this  delay  can  allow 
"capture"  time  for  CW 
character  recognition   The 


IF1O1THEN880 
A$=  "" 
GOTO  880 
790  FOR  T  =  1TO  T1 

PRINT  HEX(07>; 
NEXTT 
GOTO  880 
840  FORT  =  1TQ  12*T1 

PRINT  HEX{07); 
NEXTT 
880  FOR  T  =  1TO  9*T2 

T  =  T 
NEXTT 
NEXT  I 
940  STR(B$,1,15>  =  STR(B$,2,15) 

STR(BS,16t1)  =  A$ 
FORT  =  1T0  4 
T^SQRfT'T) 
NEXTT 
PRI NT  H EX(0C);TAB(20);STR(B$,  1) 
FORT  =  1T0  4*T3 
T  =  T 
NEXTT 
NEXT  J 
GOTO  410 
1 120         DATA  "CHAR,  SPEED"t"LTR.SPACF7'WORD  SPACE'V'PRINT  DELAY" 
1180         DATA,[011110^+1Q1101^'p010010V2V0101GV1100ir 
1190         DATA  "100001  Ml"00200200,7,10010'\,,111  H'V'OI 11 1V00111" 
1200         DATA  "0001  VV'OOOOI'V '00000 V1 0000' 7 '  11000"."  11 100 "("1 1110" 
1210         DATA  ,41 11000,\"2'7l2'\JM0001^"2^"001 100 V2^"0V\"1000" 
1220         DATA,,1010"/i100"l,'0,7'0010V,»10l,l"0000";*0017i0111";i101" 

1230       DATAiiOioo,,;,ir\"ioviir".'OiiO";tiior\"Oio";<ooo,,/Li" 

1240  DATA  "001  ","0001  ""01 V7' 1001  ","101 1","1 100" 

1290  DATA  '■  THIS  IS  A  PROGRAM  TO  TEACH  THE  INTERNATIONAL  MORSE" 

1300  DATA  "  CODE." 

1302  DATA  "ABCDEFGHIJKLMNOPORSTUVWXYZ" 

1304  DATA  "12  3  4  5  6  7  8  9  0" 

1306  DATA  "  0*  +  -  J01 23456789:;!  =]?@abcdefghijklmnopqrstuvwxyz" 

1310  DATA  "  THE  QUICK  BROWN  FOX  JUMPED  OVER  THE  LAZY  DOG" 

1350  DATA " 


delay  can  be  reduced  as 

the    recognition    time   de- 
creases, 

Remember  that,  when  a 
FOR/NEXT  loop  is  encoun- 
tered, it  is  exercised  once 
even  though  zero  itera- 
tions are  called  for.  So,  in 
this  case,  there  will  be  a 
delay  of  the  screen  display 
equal  to  one  iteration  of 
the  loop  even  if  T4  is  zero. 
This  is  the  reason  for  the  in- 
clusion of  the  arithmetic 
operation  within  the  loop 
This  seems  to  work  well  at 
CW  speeds  up  to  about  20 
wpm,  but  this  loop  is  a  fac- 
tor limiting  maximum 
speed,  since  it  does  work 
once  for  every  character. 
This  is  a  point  to  look  at 
when  you  try  for  maximum 
possible  code  speed. 

After  the  shift  register  B$ 
is  printed,  there  is  a  space 


Generate  dit 


Generate  dah 


Intraefement  space 


Register  shift 
Print  delay 
Print  register 
Space 


Speed  prompts 


Code  symbols 


Practice  text 


1360 
1370 


REM  Compressed  approx  program  length— 1620  bytes 
END 
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between  characters  gener- 
ated by  the  delay  loop  con 
trolled  by  T3,  after  which 
the  program  goes  back  for 
the  next  text  character  and 
repeats  the  process  just 
described  until  the  entire 
text  string  has  been  used.  It 
then  proceeds  to  the  next 
string  of  text  data. 

There  is  another  possible 
anomaly  you  should  be 
aware  of.  Some  B ASICs  in- 
clude trailing  spaces  in  text 
strings;  others  do  not  If 
your  version  of  the 
language  crops  trailing 
spaces  from  the  strings,  as 
mine  does,  you  will  have  to 
add  a  leading  blank  to 
each  text  line,  or  the  last 
word  of  each  string  will  run 
into  the  first  word  of  the 
next  string  without  a 
separating  space.  Notice 
the  space  I  have  included 
after  the  leading  quote  in 
each  line  of  the  DATA 
statements  at  LN  1290  to 
1330, 

This  program  illustrates 
very  nicely  how  a  general- 
purpose    computer    can 


serve  a  very  specialized 
purpose  merely  by  soft- 
ware implementation 

Conversion  Notes 

The  manual  for  Ohio 
Scientific,  Inc.,  6502  BK 
BASIC  states  that  this 
dialect  will  run,  without 
change,  programs  written 
for  ALTAIR,  IMSAI,  and 
SWTP  machines  and,  with 
slight  changes,  programs 
for  PDP-8,  PDP-11,  and 
NOVA  BASICS.  The  follow- 
ing notes  have  been  pre- 
pared using  this  informa- 
tion. I  regret  that  I  have  not 
been  able  to  test  the  ef- 
fects of  these  suggestions. 

LM  30 -In  Wang  BASIC, 
the  DIM  statement  is  used 
to  set  the  sizes  of  lists  and 
arrays  and  also  the  number 
of  bytes  reserved  for  string 
variables.  Thus  C$  is  de- 
fined as  a  list  of  52 
elements  of  8  or  less 
characters.  There  is  a 
default  length  of  16 
characters.  This  specifica- 
tion appears  to  be  unique 


There's  only 
one  bad  thing 
about  a 


t  •  • 


Kenwi 
from  G.I.S 
She'll  hate  it 


O 


to  the  Wang  system, 

LN  170  -  When  the 
system  is  turned  on,  output 
is  selected  to  the  CRT 
Alternate  outputs  can  be 
selected,  but  are  not  perti- 
nent to  this  program, 

LN  170  and  LN  320  - 
PRINT  HEX(03)  clears  the 
screen  and  homes  the  cur- 
sor to  the  upper  left  corner 
of  the  screen  —  cor- 
responds to  TTY  keyboard 
CTRL  C 

LN  790  and  LN  840  - 
PRINT  HEX(07)  keys  the 
audio  tone  —  corresponds 
to  TTY  keyboard  CTRL  C. 

LN  940-Each  0A  in 
PRINT  HEX(OA)  issues  a 
line  feed  —  corresponds  to 
TTY  keyboard  CTRL  j 
PRINT  HEX  (0C)  moves  the 
cursor  up  one  line. 

LN  320  and  LN  410  - 
RESTORE  57  resets  the 
DATA  pointer  to  the  57th 
item  of  data,  beginning  of 
sample  text.  OS!  BASIC 
does  not  offer  this  feature. 
Some  other  BASICs  allow 
RESTORE  to  a  particular 
DATA  line  number 


LN  41 0r  LN  490,  LN  660 
and  LN940  -  STR(MS/I,3) 
refers  to  string  M$,  starting 
with  the  1st  character,  and 
including  3  characters,  to 
create  a  substring  of  M$, 
OSI  uses  MID$(M$,1,3) 
with  same  meaning. 

LN  490  and  LN  660  - 
i  I  N(M$)  returns  the 
number  of  characters  in 
M$  OSI  uses  same  func- 
tion, 

LN  490  -  VAL(A$)  re- 
turns ASCII  decimal  value 
of  1st  character  of  A$,  OSI 
uses  ASC(A$)< 

LN  660-CONVERT 
STR(C$,I1)  to  C  sets  to 
the  numeric  value  of 
numeral(s)  in  string 
variable —  corresponds  to 
OSI  CHR(MID(C$,I/U 

The  relation  operator 
IE.  is  not  accepted  by  my 
equipment,  but  is  used 
here  because  my  output 
writer  does  not  have  the 
usual  left  arrowhead  on 
its  type  ball.  The  operator 
stands  for  "less  than  or 
equal  to/'B 


Your  poor  wife.  Now  that  GJ.S.M.O.'s  handling  Kenwood, 
it's  only  a  matter  of  time  until  you  own  a  TS-520S  with  DG-5 
digital  frequency  readout,  or  one  of  Kenwood's  other  impec- 
cable products.  The  TS-520S  is  the  result  of  Kenwood  expertise 
and  your  improvement  suggestions.  The  DG-5  option  gives  you 
crystal  clear,  dead  accurate  readout  while  sending  and  receiving. 

Only  problem  is  your  lady's  going  to  see  a  lot  less  of  you  when 
you  get  hooked  on  Kenwood  quality. 

We've  got  the  entire  Kenwood  line.  For  a  free,  instant  quote 
{mail's  too  slow),  call  the  toll  free  number  below. 


G.I.S 


0L.-1-8 


•  II 


845-6183 


InS.CL  call  1-366-7157 

2305  Cherry  Road,  Rock  Hill,  S.C, 

29730  (Exit  66-B  off  1-771 
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\Z*  Reader  Service — see  page  271 


YAESU  ANNOUNCES  THEIR  SENSATIONAL  COMPUTER  AGE 

CPU-2500R/K  2-METER  25  WATT  TRANSCEIVER 


u,  THE  RADIO,  takes  a  giant  step  forward  with  their  computer  age  4-bit  Centra 
Processor  Unit  controlling  the  Phase  Locked  Loop.  It  allows  selection  of  800  PLL  channels 
with  touch  button  station  selection  built  into  the  optional  keyboard  mike  .  .  .  PLUS  auto- 
matic scan,  up  or  down  across  the  entire  2  meter  band  .  .  .  PLUS  four  memory  channels 
,  .  .  PLUS  optional  tone  squelch  encoding  .  .  .  PLUS  tone  burst  .  .  .  PLUS  high  SWR 
and  reverse  voltage  polarity  protection  .  .  .  PLUS  3/25  watts  of  power  .  .  .  PLUS  fixed 
±600  KHz  offsets  .  .  .  PLUS  programmable  offsets  .  .  .  PLUS  tone  pad  microphone 
option  .  .  .  PLUS  bright  3/8"  LED  six  dig  it  frequency  display  and  another  LED  for  memory 
display  .  .  .  and  much  more. 

The  CPU-2500R/K  is  a  space  age  radio  for  discriminating  amateurs  utilizing  the  latest  solid 
state  techniques  and  it's  on  your  dealer's  shelf  today! 


rice  And  Specifications  Subject  To 
hange  Without  Notice  or  Obligation 


TAISU 


rmo 


/ 


/ 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,  98 12  Princeton-Glendale  Rd,  Cincinnati,  OH  45246 
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Books  for  Beginners 

—  you  have  to  start  somewhere! 


The  Joy  of  Computing  comes  home. 


RodHallen  WA7NEV 
Road  Runner  Ranch 
RO  Box  73 
Tombstone  AZ  8563S 


Programming  a  Microcomputer 
—  6502,  Caxtcm  C,  Foster, 
Addison- Wesley  Publishing 
Co.,  Reading  MA  01867,  230 
pages.  6"  x  9"  softcover,  $9.95. 

The  Lit  tie  Book  of  BASIC  Style, 
John  M,  Nevison,  Addison- 
Wesley  Publishing  Co.. 
Reading  MA  01867.  150  pages. 
6"  x  9"  softcover,  S5.95, 

Although  the  instruc- 
tion contained  in  Pro- 
gramming a  Microcomputer 
—6502  pertains  in  a  general 
way  to  any  6502  machine, 
it  is  based  specifically  on 
the  KIM-1.  In  fact,  for  best 
utilization  of  this  book,  a 
KlM-1  should  sit  at  the 
reader's  fingertips-  This 
would  also  make  an  ex- 
cellent classroom  text  as 
[ortg  as  one  or  more  KIMs 
were  available  to  the 
students. 

An    advertising    flyer 


states  that  this  book  rs  also 
usable  with  the  PET,  but 
since  the  PET  is  hard  to 
program  in  assembly  lan- 
guage as  yet,  this  hinges 
on  Commodore  providing 
more  information  about 
how  to  operate  the  PET* 

One  unusual  aspect  of 
the  book  is  a  complete  lack 
of  mention  of  the  6502  ex- 
cept in  the  title  and  in  the 
appendix,  which  lists  op 
codes  and  addressing 
modes.  All  6502  attributes 
are  indicated  as  if  they 
were  KIM-Vs  exclusive  fea- 
tures. To  quote,  "  .  .  .  the 
inventors  of  the  KIM-1  pro- 
vided a  form  of  addressing 
that  circumvents  the  prob- 
lem, It  is  called  immediate 
addressing/"  The  inven- 
tors of  the  KtM-1  and  the 
MCS6502  are  indeed  one 
and  the  same,  but  em- 
phasis  should  be  placed  on 
the  fact  that  we  are  really 
talking  about  the  KIM-1. 

As  the  result  of  a  coinci- 
dence, I  became  the  happy 
owner  of  a  KIM  two  days 
before  I  received  these 
books    I  am  an  8080-Z-80 


programmer  and  the  6502 
instruction  set  was  a 
foreign  language  to  me. 
From  that  point  of  view, 
I'm  a  beginner,  I  guess. 

Chapter  one  is  a  discus- 
sion of  how  the  instruction 
set  is  used  and  chapter  two 
takes  you  step  by  step 
through  the  operation  of 
the  KIM-1.  Both  are  well 
done,  but  the  true  neo- 
phyte would  do  well  to  go 
very  slowly  in  chapter  one. 
At  one  point  in  chapter 
two,  the  author  failed  to 
tell  the  student  (me!)  to 
restore  the  program  count- 
er after  a  STOP  and  before 
a  CO,  which  means  that 
the  following  steps  didn't 
work. 

Chapters  three  to  thir- 
teen comprise  a  group  of 
experiments.  A  problem  is 
presented  and  instruction 
on  methods  is  given  The 
student  then  writes  a  pro- 
gram to  gain  the  desired 
results  and  attempts  to  run 
it.  The  author's  reasoning 
and  solution  to  each  prob- 
lem are  covered  in  an  ap- 
pendix.   Extensive    debug- 


ging help  is  also  given. 

The  experiments  includ- 
ed involve  a  Morse-code 
oscillator,  a  piano  key- 
board, a  combination  lock, 
a  tune  player,  a  digital 
clock,  and  many  more,  In 
each  case,  whatever  hard- 
ware is  needed  (very  little) 
is  fully  explained.  The 
chapters  that  I  found  most 
interesting  concerned  an 
interpreter  and  an  assen> 
bier  for  a  "Dream  Ma- 
chine." The  "Dream  Ma~ 
chine"  is  a  pseudo-six  teen 
bit  processor  whose  in- 
struction set  is  interpreted 
by  a  KIM  program  While 
the  instruction  set  is 
limited  by  the  amount  of 
KIM  memory  available,  it 
is  an  informative  and  effec- 
tive means  of  examining 
the  operation  of  any  in- 
struction  on  any  processor. 

The  appendices  contain 
sections  on  binary  math, 
KIM  routines,  6502  op 
codes  and  addressing 
modes,  and  solutions  to 
the  programming  problems 
contained  in  the  text. 
These  solutions  are  written 
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in  assembly  language  and 
the  student  will  have  to 
reduce  them  to  machine 
code  in  order  to  run  them 

I  would  hesistate  to  rec- 
ommend this  book  to  the 
complete  novice  unless  he 
has  access  to  a  K1M-1. 
However,  by  combining 
the  information  contained 
in  the  three  manuals  that 
come  with  the  KIM-1  with 
Programming  a  Micro- 
computer—6502,  I  feel 
that  I  have  become  an  ef- 
fective 6502  programmer. 

The  Little  Book  of  BASIC 
Style  wasn't  what  I  thought 
it  would  be  Rather  than  at- 
tempting to  teach  you  how 
to  program  in  BASIC,  it  is 
concerned  with  writing 
programs  so  that  they  can 
be  more  easily  read  by  the 
user, 

Nevison  contends  that 
programs  that  are  readable 
are  better  programs  and 
that  they  will  run  the  first 
time  with  fewer  problems. 
Twenty  rules  are  presented 
and  woven  into  a  discus- 


sion which  advocates  clear 
structured  programs.  Many 
of  these  rules  make  good 
sense,  but  some  are  dif- 
ficult to  put  into  practice. 

Variable  spacing  within 
a  line  to  make  it  easier  to 
read  won't  work  if  your 
BASIC  interpreter  (like 
mine)  eliminates  all  excess 
spaces,  Using  a  blank  line 
to  separate  blocks  of  code 
is  also  a  good  idea,  but  it  is 
another  no-no  for  my 
BASIC. 

The  author  calls  for 
more  comments  within  the 
body  of  a  program  to 
make  for  better  under- 
standing. One  of  his  pro- 
grams contains  more  lines 
devoted  to  remarks  than  it 
does  operational  state- 
ments. If  you  are  like  most 
computer  hobbyists,  you 
don't  have  the  excess 
memory  that  all  of  those 
remarks  take,  I  like  well- 
commented  programs,  but 
I  usually  strip  off  the 
remarks  at  entry  time.  But 
that  doesn't  mean  that  you 


shouldn't  use  remarks 
while  writing  programs. 
They  will  clarify  to  you  and 
anyone  else  who  uses  them 
what  is  intended. 

Each  of  the  rules  is  pre- 
sented with  one  or  more  ex- 
amples. Both  good  and  bad 
methods  are  shown  side  by 
side  so  that  it  is  easy  to  see 
the  advantages  of  style. 
Many  of  the  rulesr  such  as 
matching  the  variable  to  its 
meaning  — V  =  Value,  I  = 
interest,  etc.— and  labeling 
constants,  make  very  good 
sense  Have  you  ever  at* 
tempted  to  read  a  poorly- 
commented  program  and 
tried  to  figure  out  what 
purpose  each  variable  and 
constant  served? 

After  a  discussion  of  the 
rules  of  style,  some  prac- 
tical examples  are  given: 
sorting,  craps,  plotting,  bar 
graphs,  dealing  a  deck  of 
cards,  and  more.  And  then 
comes  the  biggest  program 
of  all— STYLIST.  STYLIST 
is  designed  to  style  your 
programs  for  you.  While  it 


is  a  huge  program  meant  to 

do  a  task  that  the  program- 
mer should  be  doing  for 
himself,  it  does  present 
itself  as  an  example  of  how 
to  structure  a  program  cor- 
rectly. 

After  studying  The  Little 
Book  of  BASIC  Style,  take 
one  of  the  better  programs 
that  you  have  written  and 
rewrite  it  according  to 
Nevison's  twenty  rules. 
You'll  be  surprised  at  how 
much  more  readable  it  is, 
and  six  months  from  now, 
you'll  still  be  able  to  figure 
out  how  it  works  without 
having  to  rewrite  it  again. 

Addtson-Wesley  publish- 
es many  other  computer 
titles  and  their  100-page 
Business  and  Computer 
Science  Catalog  should  be 
in  every  computerises 
library.  I  have  just  read  an 
advance  flyer  on  the  third 
volume  in  The  toy  of  Com- 
puting series,  BASIC  and 
the  Personal  Computer, 
and  I  am  looking  forward 
to  its  publication, ■ 


NEW  MFJ  DELUXE  Versa  Tuner  II 

$119.95  buys  you  one  of  the  world's  finest  300  watt  antenna  tuners 
with  features  that  only  MFJ  offers,  like  .  .  .  dummy  load,  SWR,  forward, 
reflected  power  meter,  antenna  switch,  balun.  Matches  everything  from 
1.8  thru  30  MHz:  coax,  random  wires,  balanced  lines. 

MFJ's  Best  Versa  Tuner  II  .  .  . 
Solid  American  Quality 


This  Is  MFJ's  best  Versa  Tuner  II.  And  one  of 
the  world's  finest  300  watt  (RF  output)  tuners. 

The  MFJ  949  Detune  Versa  Tuner  II  gives 
you  a  combination  of  quality,  performance,  and 
features  that  others  can't  touch  at  this  price  .  .  . 
or  any  price, 

PERFORMANCE:  fmi  can  run  your  full  trans 
ceiver  power  output  —  up  to  3  Q0  watts  RF  out 
put  -  and  match  your  transmitter  to  any  leadline 
from  1.8  thru  30  MHz  whether  you  have  coax, 
balanced  line  or  random  wire, 

FEATURES:  A  200  watt  50  ohm  dummy  load 
lets  you  tune  up  for  maximum  performance. 

A  sensitive  meter  leti  you  read  SWR  with  only 
5  watts  and  both  forward  and  reflected  power  in 
two  ranges  (300  and  30  watts). 


A  flexible  antenna  switch  lets  you  select  2 
coax  lines  direct  of  thru  tuner,  random  wire  or 
balanced  line  and  dummy  load. 

A  large  efficient  airwound  inductor  3  inches  in 
diameter  gives  you  plenty  of  matching  range  and 
less  losses  tor  more  watts  out, 

1:4  balun.  1000  volt  capacitors.  SO  239  coax 
connectors.  Binding  post  for  balanced  line,  random 
wire,  ground.  10x3x7  mches- 

QUALfTY:  Ever?  single  unit  is  tested  for  per 
formance  and  inspected  for  Quality  SoIk)  American 
construction,  quality  components. 

The  MFJ-949  carries  a  full  one  year  uncondi- 
tional guarantee 

Order  from  MFJ  and  try  it  -  no  obligation,  II 
not  delighted,  return  It  within  30  days  for  a  re- 


fund (less  shipping). 

To  order,  simply  call  us  toll  free  800  647  1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  for  $119  95 
plus  $3.00  for  shipping/ handling. 

Don't  wait  any  longer  to  tune  out  that  SWR 
and  enjoy  solid  OSO's  Order  your  Deluxe  Versa 
Tuner  II  at  no  obligation,  today.  (>ms2 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  ....    BOO  647-1800 

For  technical  Information,  order/repair  status,  in 
Miss.,  outside  continental  USA,  call  601  323-5B69., 
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The  2  Meter  ECM  Caper 

James  Bond,  move  over! 


Snake-Oil  gets  shut  down. 


Byron  H.  Kretzman  W2JTP 
431  Woodhurv  Road 
Huntington  NY  11743 


The  "Conditional,"  or 
Class  C,  license  began 
many  years  ago  when  reg- 
ular licenses  were  Class  A 
and  Class  B,  Honest  in 
original  intent,  the  Class  C 
license  was  supposed  to 
encourage  ham  radio  for 
the  handicapped  and 
others  who  lived  more  than 
75  miles  from  an  examina- 
tion point  and  couldn't 
make  the  expensive  and 
time-consuming  trip  to  an 
FCC  office.  Later,  the 
distance  limit  became  175 


miles.  General  Class 
privileges  were  available 
to  the  Conditional  Class, 
which  replaced  the  old 
Class  C.  AH  that  was  need- 
ed  was  for  someone  to 
swear  that  13  wpm  could 
be  copied  and,  as  for  the 
Technician  Class,  to 
"supervise"  the  mail-order 
technical  exam. 

Because  the  change 
from  75  to  175  miles  was 
made  not  too  many  years 
ago,  a  fair  number  of 
phony  Conditionals  exist, 
many  of  whom  "bought" 
their  licenses  for  cash  or 
favors  from  some  radio 
amateur  without  ethics. 
Phony  Technicians  exist, 
too,  but  we  won't  go  into 
that  since  this  is  the  story 


of  what  happened  to  a  cer- 
tain phony  Conditional. 
Two  meter  FM  seems  to  at- 
tract these  people,  for 
some  reason  which  es- 
capes me. 

The  story  is  fascinating.  I 
wouldn't  believe  it  if  it 
were  told  to  me.  I'll  change 
a  few  names  to  protect  the 
guilty.  Even  so,  I'll  bet  a 
dime  it  reminds  you  of 
somebody  on  FM  you 
know. 

It  all  started  when  my 
old  friend  John  came  over 
one  night  to  chew  the  rag 
about  the  DX  he  works  and 
the  DX  I  used  to  work.  )ohn 
is  an  electronics  engineer 
at  the  local  electronic 
countermeasures  (ECM) 
factory,    but    he   gets    his 


kicks  out  of  working  DX  on 
CW\  Like  me,  he  uses 
146,94  to  keep  in  touch 
with  his  local  ham  friends. 
We  were  discussing  VR6AY 
on  Pitcairn  Island  when  the 
.94  receiver  opened  up  to 
interrupt  us.  There  was 
Snake-Oil,  sounding  off 
like  an  expert  to  his  phony 
Technician  friends,  lohn 
says,  "Let's  have  some 
fun,"  taking  my  code  prac- 
tice oscillator  off  the  shelf 
and  standing  it  in  front  of 
the  microphone.  As  soon  as 
Snake-Oil  stands  by,  lohn 
gives  him  a  one-by-one  call 
on  the  straight  key  at  a 
brisk  10  wpm.  Snake-Oil 
comes  back,  not  to  John, 
but  to  one  of  his  friends, 
saying  "Hey,   the  band   is 


118 


really  open  tonight!  Just 
heard  the  code  ID  of  the 
repeater  upstate!"  John 
looked  at  me,  reached  for 
my  Caflbook  and  quickly 
thumbed  through  it  Find- 
ing Snake-Oil's  call,  he 
saysf  "Just  as  I  thought!" 
and  points  to  the  "C".  To 
prove  the  point,  John 
broke  in  again  with  the 
CPO,  sending  only  Snake- 
Oil's  callr  but  three  times, 
at  about  5  wpm.  No  an- 
swer, Snake-Oil  couldn't 
even  recognize  his  own 
call! 

As  time  went  on,  Snake- 
Oil  more  and  more  in- 
curred the  wrath  of  John 
and  other  old-timers  by  set- 
ting up  a  J4/.94  repeater, 
but  his  popularity  as  the 
local  FM  "expert"  grew  as 
the  number  of  appliance 
operators  grew.  Within 
about  six  months,  .94 
became  almost  useless  for 
a  simplex  channel  I  told 
John  it  was  impossible  to 
fight  this,  but  he  answered, 
"Don't  you  ever  watch 
'Mission  Impossible'  on 
TV?"  I  thought  he  was  kid- 
ding. 

As  I  worked  around  the 
shack  now,  .94  never 
seemed  to  shut  up.  It  was 
alive  with  talk  about  the 
coming  Division  conven- 
tion, Snake-Oil  was  on  the 
program  and  would  dem- 
onstrate his  FM  repeater 
with  its  vast  satellite 
receiver  system  which 
enabled  anyone  with  a 
hand-held  rice  box  to  use 
the  repeater  from  any- 
where in  the  county. 
(Snake-Oil  was  a  really 
busy  fellow,)  As  I  said, 
there  wasn't  much  simplex 
activity  on  .94  anymore, 
and  the  old-timer  didn't 
like  standing  in  line  to  use 
the  repeater  while  all  those 
rice-box  mobiles  were  tell- 
ing each  other  what  exit 
they  just  passed  on  the  ex- 
pressway. The  local  inter- 
com feature  of  ,94  seemed 
to  be  giving  way  to  "prog- 
ress." 

One  Sunday  morning, 
while  driving  down  a  street 
near   Snake-Oil's   house,    I 


noticed  a  cable-TV  truck 
parked  by  a  telephone  pole 
about  a  block  away.  I 
caught  a  quick  glimpse  of  a 
guy  in  coveralls  and  a  hard 
hat,  There  was  something 
familiar  about  the  guy,  but 
I  couldn't  put  my  finger  on 
it.  On  the  way  home  that 
afternoon,  I  saw  the  cable- 
TV  truck  in  another  part  of 
town.  This  time  I  took  a 
real  close  look  at  the  guy  in 
coveralls.  The  bell  rang  — it 
was  John,  but  with  a  mus- 
tache??? The  next  Sunday  I 
saw  him  again  in  another 
part  of  town.  What  the  hell 
was  going  on?  John  is  a 
well-paid  engineer.  He 
wouldn't  be  moonlighting 
as  a  pole  jockey  for  a 
cable-TV  outfit,  would  he? 
And,  how  come  on  Sun- 
day? Was  this  a  gag? 

The  more  I  thought 
about  it,  the  more  curious  I 
got.  Finally,  I  couldn't 
stand  it  any  longer.  I  called 
up  John,  who  had  been 
"too  busy"  lately  to  come 
over  to  chew  the  rag  about 
DX,  and  insisted  upon  go- 
ing over  to  see  him  that 
night.  John  was  in  his  base- 
ment, at  his  workbench,  ap- 
parently breadboarding  a 
bunch  of  transistors  and 
ICs,  This  struck  me  as 
strange,  too.  John  wouldn't 
be  doing  any  homework  for 
his  job,  as  his  work  was 
highly  classified,  and 
John's  ham  interest  was 
operating  — working  DX, 

I  let  him  have  it  with 
both  barrels.  We  were  old 
enough  friends,  I  told  him. 
He  could  darn  well  let  me 
know  what  was  going  on, 
as  I  had  a  strong  feeling 
that  it  had  something  to  do 
with  ham  radio. 

John  swore  me  to  secre- 
cy, and  then  proceeded  to 
unfold  the  wildest,  most 
complex  scheme  imagin- 
able, a  scheme  designed  to 
completely  foul  up  Snake- 
Oil's  coming  Division  con- 
vention demonstration  of 
his  repeater  system.  Pulling 
out  a  drawer  of  his  work- 
bench, John  showed  me  a 
small  collection  of  plastic 
pill    bottles,    each   with   a 


very  short,  stiff  wire  com- 
ing out  the  top  and  a 
longer,  flexible  wire  com- 
ing out  the  bottom  Then 
John  took  down  from  a 
shelf  above  his  workbench 
a  small  black  box,  also  with 
a  short  stiff  wire  on  its  top. 
The  box  had  several  push- 
button switches,  one  of 
which  was  labeled,  "de- 
struct"  This  switch  had  a 
safety  cover  which  had  to 
be  flipped  up  and  held  up 
before  the  switch  could  be 
actuated. 

As  John  explained  it, 
each  pillbox  was  a  tran- 
sponder which  would  gen- 
erate white  noise,  upon 
command,  across  the  en- 
tire 2  meter  band.  John 
demonstrated  it  on  his  .94 
receiver.  The  noise  com- 
pensated squelch  of  the 
FM  receiver  would  simply 
cut  off  the  audio  in  the 
presence  of  the  white 
noise,  which  also  covered 
any  signal.  Of  course,  the 
small  size  of  the  transpon- 
der made  its  range  very 
short— hence  John's  crazy 
scheme  of  planting  one  on 
top  of  a  convenient  tele- 
phone pole  (so  it  wouldn't 
be  noticed  from  the 
ground)  close  to  each  one 
of  Snake-Oil's  satellite 
receivers,  This  he  did  by 
borrowing  the  cable-TV 
truck  from  another  friend 
and  using  it  on  Sundays  to 
climb  the  poles  himself, 
The  truck  was  as  common 
a  sight  in  this  county  as  a 
telephone  company  truck. 

"What's  with  the  de- 
struct'  switch?"  I  asked 
John,  having  the  distinct 
feeling  that  this  was  no  gag 
either.  Obviously,  John 
was  utilizing  considerable 
know-how  from  his  job  at 
the  ECM  factory. 

"Well/'  John  replied, 
"with  all  these  transpon- 
ders out,  sooner  or  later 
one  would  be  discovered, 
and  it  wouldn't  take  the 
FBI  long  to  trace  it  to  me." 

At  this  point,  John  took 
one  of  the  miniature  tran- 
sponders and  set  it  up  on 
top  of  a  stick  stuck  into  the 
ground  in  the  middle  of  his 


backyard.  "Watch!"  John 
manipulated  the  buttons 
on  his  black  box  and  the 
transponder  went  "pooff !" 
A  bright  flash,  a  small  wisp 
of  white  smoke,  and  the 
transponder  was  gone! 
John  said,  "Don't  worry, 
I've  got  plenty  more  of 
them!" 

"What  happened?"  f 
asked. 

"Thermite,"  John  an- 
swered. "A  small  amount, 
in  the  bottom  of  each  pill 
bottle" 

I  went  home  shaking  my 
head.  This  whole  crazy 
scheme  (were  all  ECM 
engineers  this  crazy?) 
seemed  to  be  an  awful  lot 
of  trouble  just  to  foul  up 
Snake-Oil.  I  could  think  of 
lots  of  ways  to  foul  him  up, 
more  simple  ways,  but  they 
all  involved  long  jail 
sentences  for  the  violence 
required. 

Two  days  before  the 
convention,  John  called 
me  up  and  told  me  that  all 
was  ready.  All  the  tran- 
sponders were  planted, 
one  near  every  one  of 
Snake- Oil's  satellite 
receivers,  all  over  the 
county.  The  black  box  was 
mounted  in  John's  car, 
ready  for  the  operation  and 
then  the  "destruct"  trips 
around  the  county. 

The  night  before  the 
convention,  John  called 
me  up  excitedly  "Guess 
what?"  he  asked,  imme- 
diately answering  the  ques- 
tion himself.  "Snake-Oil 
got  called  in  by  the  FCC  for 
reexamination,  and  he 
flunked  not  only  the  13 
wpm  test,  but  the  5  wpm 
test  as  well,  so  they  lifted 
his  license!" 

What  a  let-down!  All  I 
could  think  of  was  the 
tremendous  wasted  effort 
John  had  put  into  this 
crazy  jamming  project. 
That  night,  on  the  ten 
o'clock  news,  it  was  re- 
ported that  police  switch- 
boards all  over  the  county 
had  earlier  lit  up  with  a 
rash  of  phone  calls,  each 
reporting  a  mysterious 
flash  of  light  in  the  sky,  ■ 
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"I  Love  My  Ten-Tec!" 

-  a  look  at  the  540/544 


It's  tough  to  argue  with  pulpit  praise 


Rev,  James  R.  Belt  WA9JIH 
1006  N.  76 
Omaha  NE  68  j  14 


For  the  past  six  and  a 
half  years,  my  ham- 
ming had  become  less  and 
less  enthusiastic.  My  reli- 
able Swan  350  wasn't  at 
fault,  The  level  of  activity 
on  my  favorite  bands  had 
increased,  not  diminished; 
that  wasn't  it  either.  There 
is  just  no  way  to  know  why 
our  interests  rise  and  fall. 
But  then,  something  did 
happen.  One  morning,  on 
one  of  my  few  remaining 
skeds,  a  good  friend  com* 
mented  on  the  fact  that 
tubes  were  becoming 
scarce.  RCA  had  gone  out 
of  manufacturing  tubes 
and  others  were  soon  to 
follow.  What  would  re- 
place them?  Transistors,  of 
course. 

That  did  it  My  mind 
went  into  a  "red  alert"  con- 
dition, and  I  began  reading 
and  rereading  all  the  ads 


and  specs  of  solid-state 
rigs.  True  enough,  there 
were  more  and  more  solid- 
state  transceivers  for  the 
HF  bands.  Heathkit's  SB- 
104A  and  the  Atlas  180  had 
given  way  to  the  350XL, 
and  the  little  210X  and 
21 5X  seven-pound  delights 
were  right  there  in  the 
Atlas  lineup.  A  strange  new 
company  had  come  out 
of  nowhere,  and  they 
were  producing  something 
called  a  Triton  IV  (now 
termed  the  540  or  544) 
which  sounded  good.  Ten- 
Tec  was  its  n^me,  A  quick 
overview  of  .the  situation 
reminded  me  of  what  I  had 
forgotten.  These  were 
the  people  that  came  out 
with  the  little  modules  and 
finally  the  QRP  rig,  the 
Argonaut  with  5  Watts  in* 
put.  That  did  it  Over  to  the 
local  radio  emporium  I 
went  What  a  display, 
There  they  were—the  Ken- 
wood TS-520S  and  the 
TS-B20S,  the  Yaesu  models, 
the  Atlas,  the  ever- 
changeless  Drake  line,  and 
the  Ten-Tec  540.  One  by 
one,  I  listened  to  them  all, 


but  one  was  a  standout:  the 
Ten-Tec  540.  Words  fail 
me.  It  was  like  listening  to 
pocket  radios  before  walk- 
ing into  a  high  fidelity  store 
for  a  demo,  The  receiver  on 
the  540  was  fantastic! 

But,  when  I  listened 
around  the  band,  all  I 
heard  were  TS-520s.  What 
could  I  do?  I  took  the 
plunge  and  bought  a  Ten- 
Tec  540,  the  CW  filter,  and 
the  ac  power  supply,  My 
ham  life  hasn't  been  the 
same  since.  My  ham  activi- 
ty has  skyrocketed. 

It's  been  about  16 
months  since  I  first  put  the 
540  on  the  air  The  first 
thing  I  noticed  was  the 
absence  of  warm-up.  Press 
the  button  and  the  ma- 
chine speaks.  The  single- 
conversion  receiver  has  a 
bandwidth  of  2.7  kHz. 
which  gives  none  of  the 
squeezed  audio  that  is 
often  apparent  with  nar- 
row designs  One  over- 
looked factor  comes  in  the 
audio  distortion  spec. 
Every  receiver  on  the 
market  has  a  10%  distor- 
tion allowance,  but  not  the 


540,  It  has  2%,  or  1/5,  the 
amount  of  unpleasant 
noise  to  listen  to  along  with 
the  signal.  That  makes  a 
big  difference  when  you 
are  on  the  air  for  over  an 
hour  or  so.  The  540  has  a 
little  2"  speaker  located  in 
the  center  of  the  bottom  of 
the  unit  that  outperforms 
two  separate  outboard 
speakers  that  I've  tried  so 
far.  The  receiver  and  the 
transmitter  are  not  tied 
together  as  they  are  in 
most  of  the  transceivers  on 
the  market.  Peaking  up  or 
detuning  the  receiver 
doesn't  affect  the  transmit- 
ter at  all  Using  the  remote 
vfo  doesn't  automatically 
mean  that  the  further  you 
go  from  the  transmit  fre- 
quency, the  more  your 
receiver  is  off  resonance! 
That's  quite  a  remarkable 
feature  of  broadband 
design,  especially  if  you 
are  a  DXer  Stable?  You 
bet.  10  Hz  allowed  by  the 
specs  per  hour  hardly 
makes  it  worth  mentioning, 
The  sensitivity  is  really 
closer  to  .2  ^iV  instead  of 
the    3   that   is   advertised. 
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The  standard  for  most  units 
is  .5  fiV.  The  receiver  is 
quiet,  The  absence  of  the 
ac  supply  from  the  unit  and 
the  lack  of  tubes  all  make  a 
contribution  here. 

The  transmitter  does  as 
well  as  the  Swan  350  with 
its  400  Watts  input.  The 
Ten-Tec  540/544  has  200 
Watts  input  on  all  bands 
and  all  modes  including 
CW  and  RTTY.  Output  is 
about  100  to  110  Watts,  I 
have  had  many,  many 
QSOs  on  crowded  bands 
that  have  lasted  45  minutes 
to  an  hour  with  the  Ten- 
Tec,  The  reports  all  in- 
dicate good  audio  and  a  lot 
of  punch  to  the  SSB  signal. 

It  really  does  get  out 
smoothly  and  superbly.  I 
did  buy  a  DenTron  Super- 
Tuner  to  match  the  540  to 
my  old  rnverted-vee  drpole. 
The  swr  bridge  is  built  right 
into  the  540/544  so  that,  in 
the  transmit  mode,  you  can 
monitor  swr  without  an  ex- 
ternal meter.  I  just  reach 
over  and  touch  up  the 
knobs  on  the  tuner  while 
I'm  transmitting  if  I  change 
frequency  very  much.  This 
past  year,  I  worked  Sweep- 
stakes for  the  first  time. 
What  fun!  I'd  just  go  from 
one  end  of  40  meters  to  the 
other,  hitting  all  the  strong 
signals  instead  of  sitting  in 
one  place  with  a  kilowatt. 
The  sprightly  rig  and  that 
broadbanded  design  made 
it  work.  Many  folks  don't 
like  contests  and  don't 
move  around  the  band  that 
much,  but  I  do  and  it's  nice 
to  have  the  capability. 

The  features  of  the  Ten- 
Tec  are  well  chosen,  mak- 
ing it  the  most  versatile  rig 
I've  ever  come  across. 
Take  the  25-kHz  calibrator. 
It's  pulsed  so  you  can  dis- 
tinguish it  from  a  carrier. 
WWV  is  obtainable  on 
both  10  and  15  MHz,  It's 
the  only  rig  I  know  of  that 
has  that  capability  on  two 
frequencies.  For  the  CW 
man,  there  is  a  $25  filter  for 
150  Hz— that's  right,  a  two- 
position  filter.  I  tried 
another  well-known  out- 
board   CW    filter,    and    it 


didn't  surpass  this  little 
wonder  The  full  break-in 
keying  for  CW  is  like 
having  your  sinus  cavities 
open  . . .  wide!  One  fellow 
540  owner  told  me  that  he 
thought  his  transmitter 
wasn't  working  until  the 
station  came  back  to  him, 
You  can  listen  to  the  band 
in  between  the  dits  on  the 
number  5.  There's  more  for 
the  CW  addict.  The  side- 
tone  not  only  has  ad- 
justable volume,  but  there 
is  also  an  adjustment  for 
the  tone  over  a  full  octave 
to  beat  off  the  wearies  of 
listening  to  the  same  tone. 
Both  adjustments  are 
made  through  a  hole  in  the 
bottom  of  the  unit  that 
doesn't  require  moving  the 
unit. 

If  you  work  round 
tables,  you  know  how  vex- 
ing it  is  to  wander  around 
from  one  station  to 
another,  so  the  Ten-Tec 
people  have  incorporated 
an  offset  tuning  control  on 
the  front  panel  .  .  .  with  a 
little  LED  to  let  you  know 
when  it's  working.  It  has  an 
effective  noise  blanker  for 
any  kind  of  impulse  noise 
for  an  additional  $29. 

The  back  of  the  radio 
has  all  kinds  of  switches 
and  plug-in  possibilities. 
All  of  the  plugs  are  avail- 
able for  phone  patches, 
linear  amplifiers,  external 
receivers,  external  speak- 
ers, foot  switches  to  ac- 
tivate the  mike,  and  a  plug 
to  take  the  remote  vfo  or 
160  meter  converter. 

The  ale  is  adjustable  on 
the  front  panel  so  you  can 
reduce  the  power  input  to 
75  Watts  if  you  are  on 
emergency  power,  The 
540/544  is  essentially  a 
12-pound  dc-powered  unit 
drawing  1 5  Amps  on  peaks, 
so  it  can  function  well  on  a 
12-volt  battery  stuck  in  a 
corner  of  the  shack  for 
emergencies.  Naturally, 
that  1 2  lbs.  goes  a  long  way 
toward  making  it  an  ideal 
mobile  station.  The  dimen- 
sions are  a  bit  larger  than 
the  Atlas  210X,  but  not 
nearly  as  great  as  many  of 


the  hybrid  (tube-transistor) 
rigs  on  the  market. 

What  about  protection? 
Well,  the  radio  is  designed 
to  shut  down  if  you  forget 
to  put  the  antenna  on  or  if 
the  swr  is  too  high.  It 
doesn't  blow  a  fuse;  it  just 
quits  playing.  That  has 
gone  a  long  way  toward 
keeping  the  transistors  in 
the  final  from  requiring 
replacement.  The  factory 
said  that  they  have  only 
replaced  6  transistors  SO 
far  in  the  thousands  of 
units  on  the  air  around  the 
world. 

The  service  of  the  Ten- 
Tec  people  is  outstanding 
I  started  off  with  a  used 
Triton  IV,  and,  soon  after  I 
purchased  it,  the  antenna 
relay  stuck  and  I  had  to  key 
the  mike  to  get  it  to  go 
back  into  receive.  It  wasn't 
a  big  problem,  but  it  was 
annoying.  I  called  the  fac- 
tory, and  they  shipped  me 
a  little  circuit  board  via 
UPS  that  took  3  days  to  ar- 
rive,   I    sent   the   old   one 


back.  Even  though  the  unit 
was  way  out  of  warranty, 
they  made  that  swap  at  no 
expense  to  me.  There  are 
ten  circuit  boards  in  the 
unit  that  are  all  field 
replaceable.  The  rig  is  sure 
easy  to  service-  There  are 
no  high  voltages  to  induce 
a  healthy  fear  in  the  ama- 
teur. The  layout  is  clean, 
neat,  and  simple  to  get  at. 
The  manual  is  a  joy  to  read. 
Every  circuit  board  is  clear- 
ly described  and  defined. 

The  Ten-Tec  540/544  is 
one  of  the  finest,  most  ver- 
satile HF  rigs  I've  ever  seen 
and  easily  the  best  radio 
that  has  ever  graced  my 
ham  shack.  Over  the 
months  that  I've  been  on 
the  air  with  it,  I've  listened 
to  many  other  amateurs 
operating  this  particular 
piece  of  equipment.  They 
have  experienced  the  same 
service  that  I've  experi- 
enced from  the  factory, 
and  they  are  uniformly 
delighted  with  their  good 
fortune.! 
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A  $5  Phone  Patch 


the  darn  thing  really  works 


If  you  think  you've  seen  everything  in  phone  patches,  check  out  this  one's  price  tag. 


Lewis  Tarn  opal  WA6RJK 
164  South  Kingsiey  Drive 
Los  Angeles  CA  90004 


After  reading  Mr. 
Johnson's  home  brew 
phone  patch  article  (D,H, 
Johnson,  "Phone  Patch 
Tips/'  73  Magazine,  July, 
1977,  p.  138),  I  thought  I 
might  throw  my  hat  in  the 
ring,  too.  I  built  this  phone 
patch  into  an  old  desk 
model  extension  phone 
several  months  back  and  it 
has  worked  great  from  day 
one.     In    building    it,     I 
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discovered  some  very  use- 
ful hints  I'd  like  to  pass 
along, 

Before  building  or  buy- 
ing a  phone  patch,  I  had  a 
few  basic  criteria  to  meet 
First  it  had  to  be  cheap! 
Also,  I  didn't  want  VOX-it 
costs  more  and  its  features 
appealed  to  me  less.  With 
VOX,  the  beginnings  of 
sentences  sometimes  tend 
to  be  clipped  off.  Being 
picky,  I  preferred  the  more 
natural  sounding  voice. 
Since  I  had  to  monitor  the 
QSO  and  add  10-minute 
IDs  anyway,  I  opted  for 
manual    control    of    trans- 
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Fig.  7.  Phone  patch  schematic. 


mission  and  receive.  In- 
stallation  of  a  small  SPST 
switch  to  control  my  Drake 
T-4XC  push-to-talk  (trans- 
mit relay)  circuit  would 
allow  the  person  on  the 
phone  to  talk  without 
receiver  noise  being  pres- 
ent. Any  transceiver  or 
transmitter/receiver  com- 
bo should  be  able  to  ac- 
cept this  simple  switch, 
allowing  hassle-free  com- 
munication. 

Once  the  decision  had 
been  made,  I  went  to  work 
drawing  on  paper  what  I 
needed  and  then  scroung- 
ing in  my  junk  box  for  the 
parts.  Being  a  recording 
engineer,  I  found  one  small 
low-to-high  impedance 
transformer,  some  audio 
cable,  and  all  the  plugs  and 
jacks  (audio-type)  1  need- 
ed. A  quick  trip  to  the 
neighborhood  electronics 
shop  took  care  of  the  rest. 

Construction 

The  phone  patch  sche- 


matic is  shown  in  Fig.  1;., 
The  phone  line  impedance 
is  about  600  Ohms.  It 
makes  sense  to  match  that 
impedance  as  closely  as 
you  can  because  doing  so 
will  yield  excellent  fidelity 
from  the  phone  mouth- 
piece. Since  I  had  one 
transformer  with  a  low  im- 
pedance side  of  50  Ohms,  I 
connected,  in  series  with  it, 
another  transformer  with  a 
500-Ohm  side.  Figuring  550 
Ohms  to  be  close  enough,  I 
let  it  go  at  that.  Then  1  con- 
nected up  one  capacitor  in 
series  with  each  "hot  leg" 
of  the  phone.  This  gave  me 
isolation  from  any  dc.  I 
found  that  3  uF  was  a  good 
choice  for  fidelity  reasons. 
This  side  of  the  circuit  was 
then  permanently  connect- 
ed to  the  phone  inside  the 
phone  cover.  I'd  like  to  add 
that  there  have  been  no 
problems  with  this  perma- 
nent arrangement  and  one 
could  easily  put  in  a  switch 
to  disconnect  it  if  desired. 
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The  other  side  of  each 
transformer  was  hooked  up 
to  its  respective  device. 
The  high-impedance  (10k) 
leads  went  to  the  mic  input 
of  the  transmitter  and  the 
low-impedance  (8-Ohm) 
side  went  to  the  speaker 
output  of  the  receiver.  For 
the  speaker,  I  ran  speaker 
cable  connected  in  parallel 
to  the  speaker  output  of 

the  receiver,  soldered  on  a 
male    Cannon    connector, 

mounted  it  in  a  small  metal 
box  I  had  handy,  and  at- 
tached it  to  the  front  of  my 
ham  desk.  It's  very  accessi- 
ble. I  then  soldered  a 
female  Cannon  plug  with 
about  3  feet  of  wire  to  the 
8-Ohm  side  of  the  trans- 
former. Thus,  whenever  I 
want  the  receiver  audio  in 
my  phone,  I  simply  plug 
the  Cannons  together.  I 
made  a  plug  which,  when 
inserted  in  the  mic  jack  of 
my  Drake,  connects  to- 
gether both  the  audio  wires 
from  the  transformer  and 
the  two  wires  leading  from 
my  trans/receive  (PTT) 
switch  mounted  in  the 
phone  cover.  (For  Drake, 
PTT  amounts  to  shorting 
out  ground  and  ring  on  the 
plug  for  transmit,  I 
presume  most  ham  PTT 
functions  can  be  switched 
in  and  out  similarly.)  Cable 

for  the  mic  section  of  the 
phone  was  good  shielded 
cable.  Its  use  prevented 
any  possible  hum  from 
entering  during  transmis- 
sion. I  recommend  always 
using  shielded  cable  for 
high-impedance  applica- 
tions in  audio, 

Originally,  the  16.5-meg- 
ohm  resistor  (made  from  a 
10-megohm  and  a  6.5-meg- 
ohm  in  series)  wasn't  part 
of  my  plan.  Without  it, 
however,  I  cleverly  discov- 
ered the  phone  mouth- 
piece would  clip  the  input 
of  the  transmitter.  Turning 
down  the  transmit  gain 
didn't  stop  the  distortion. 
Instead,  I  made  the  phone 
yield  the  same  output 
voltage  characteristics  as 
my  Shure  444.  By  inserting 


the  resistor,  I  had  no  distor- 
tion and  excellent  voice 
quality,  Hooray  for  carbon 
mics! 

Results 

The  very  first  day  I 
assembled  my  phone  patch 
I  had  the  opportunity  to 
use  it.  There  was  a  ham  in 
Iowa  who  wanted  to  patch 
into  Clendale,  California.  I 
answered  his  CQ  Glendale, 
and  he  explained  he 
wanted  to  talk  to  a  sick 
friend  who  had  almost  died 
from  illness  a  week  earlier 
I  made  the  patch  without 
hesitation.  When  the  call 
was  done,  I  received  many 
compliments  from  both 
sides,  thanking  me  for  help- 
ing out.  I  felt  extremely 
good  to  have  participated 


in  what  was  a  very  happy 
occasion  for  all. 

I  later  made  some  on- 
the-air  tests  for  voice  quali- 
ty. Nothing  but  com- 
pliments came  from  all 
those  who  heard  me 
testing.  Many  times  people 
couldn't  tell  the  difference 
between  my  phone  and  my 
Shure!  Having  the  ability 
to  hook  up  my  receiver  to 
my  phone  (without  the 
transmitter)  is  nice,  too. 
When  I  hear  something  in- 
teresting, I  call  up  a  friend, 
plug  my  phone  into  my 
receiver,  and  we  both 
listen.  I  might  add  that  I 
find  the  transmit  switch  ar- 
rangement very  conve- 
nient. All  communications 
are  done  with  the  phone 
handset.  Since  my  transmit 


switch  is  mounted  on  the 
phoner  my  left  hand  holds 
the  handset,  and  my  right 
hand  switches  the  trans/re- 
ceive switch.  Those  of  you 
inclined  to  mount  the 
switch  in  the  handset  could 
pull  off  one-handed  opera- 
tion. Or,  how  about  a 
footswitch? 

The  only  change  I've 
made  was  to  add  an  on/off 
switch  for  my  receiver. 
Now  I  can  adjust  the 
receiver  gain  in  the  phone 
to  any  level  without  the 
distraction  of  an  outside 
speaker  blaring  away. 
Since  then,  I've  been  quite 
happy  with  my  home  brew 
phone  patch.  All  in  all,  I 
spent  less  than  five  dollars. 
That's  what  I  call  cheap!! 


Underside  view  of  phone  with  patch  inside.  The  wire  coming  out  of  the  uppermost  part 
plugs  into  the  Drake's  mic  input  The  lower  wire  plugs  into  the  Cannon  box  below  the 
electrical  outlet  (bottom  of  picture).  The  PTT  switch  is  centered  in  the  bottom  of  the  front 
of  the  phone. 
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KENWOOD 
TS-820S  transceiver 

Features  a  factory  installed  digital  freq 
readout  *  160  thru  10  meter  cove  rage 
*  Integral  IF  shift  •  RF  speech 
processor  •  VOX  •  Noise  blanker  • 
PLL  »  Built-in  25  KHz  calibrator  •  CW 
side  tone  &  semi-break-in  •  IF  OUT, 
RTTY.  &  XVTR  •  Phone  patch  IN  and 
OUT  terminals 

1249.00  tet  Call  for  quote 
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KENWOOD  TS-520S 
SSB  transceiver 

160  thru  1 0  meter  coverage  *  Optional 
DG -5  frequency  display  •  New  speech 
processor  with  audio  compression 
amplifier  »  Built-in  AC  power  supply 
(DC-DC  converter,  optional)  •  RF 
attenuator  •  Provision  for  separate 
receive  antenna  &  phone-pa Ich. 

799-00  list.  Call  for  quote. 
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KENWOOD  AT-200 
6  band  antenna  tuner 

Features  a  through  tine  watt  meter, 
SWR  meter,  antenna  selector  switch. 
&  antenna  coupler.  Freq  range  1  8  to 
29  7  MHz  Through  power  200W  at 
max.  connectors  for  UHF.  wire 
antenna,  &  a  dummy  load, 

159.00  list.  Call  for  quote, 


KENWOOD  TR-7600 
The  radio  that 
remembers 

Full  4-MHz  coverage  <1 44.00- 
147  995),  800  channels,  10  watts  RF 
output/ 1  watt  low.  memory  channel 
w/simplex  or  repeater  offset.  &  LED 
With  the  optional  R  N/1 -76  sdect  any 
2m  freq.,  store  freq,  auto  stop  on  first 
busy  or  open  channel  scan  memories, 

375.00  list,  Call  for  quote 


KENWOOD  TR-7400A 
2m  FM  transceiver 

Features.  *  CTCS  provisions,  encode 
and  decode  •  25  watt  output  RF  • 
Solid-state  final  stage  •  LED  readout  • 
PLL  gives  800  discrete  channels  • 
Repeater  offset  circuit  •  PLL  unlock 
protection  circuit  *  MOS  FET. 

449.00  list.  Call  for  quote, 


KENWOOD  TL-922A 
HF  linear  amplifier 

Featunng  a  time  delay  tan  circuit  freq. 
160  meters  to  15  meters,  drive  power 
80   watts,    SSB    2000W   PEP  CW. 
RTTY;     1000W     DC      Power     req 
120/220/240  VAC   50/60  Hz. 

1 1 99-00  list.  Call  tor  quote. 


KENWOOD  TS-700SP 
all  mode  2m  transceiver 

Covers  the  entire  2  meter  band  The 
features  are  SSB,  CW.  FM,  AM  and 
semi-break-m  CW.  Also  side  tone 
monitor,  digital  freq  readout,  receiver 
preamp  and  600  KHz  repeater  offset 
Op  {144  5-145  5  Hz)  10  watts  RF 
output.  AC/DC  pow.  supply 

759,00  lisL  Call  tor  quote 


KENWOOD  SWI-220 
station  monitor  scope 

Features,  built-in  two  tone  generator, 
monitors  SS8  wave  forms,  helps 
adjust  mic  gain  &  speech -procesor 
compression  level  &  monilonng  key 
clicks  on  CW.  tests  linear  amps, 
observes  signals  transmitted  from  1,8- 
30  MHz 

349.00  list.  Call  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcalt  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday 
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MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM.  A L  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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YAESU  FT-901DWI 
HF  transceiver         (g 

Reject  tuning,  variable  IF  band 
width  tuning,  audio  peak  frequency 
tuning,  LED  w/memory  TX/RX,  no 
external  VFO  required  for  split  freq. 
operation,  buHt-in  Curtis  keyer, 
6146B  final  tubes.  &  160  thru  10 
meter  coverage 

1  459.00  Call  for  quote. 


YAESU  FT-227RA 

One  knob  channel  selection  for  800 
channels,  frequency  144-148  MHz. 
4-digit  LED  readout,  fully  synthe- 
sized frequency  control,  selectable 
10  watt  Hi/1  watt  Low  output,  4 
memories,  touch  control  on  mic  for 
scannmgi  scan  selectable  for  clear 
or  busy  channels. 

399.00  Call  for  quote. 


YAESU  SP-101PB 

speaker/phone  patch 

The  SP-101-PB  features:  •  A 
shaped  response  speaker  from  300 
to  3000  Hz  •  Built-in  hybrid  phone 
patch  with  individual  gain  controls 

•  VU   meter,   Full  VOX  operation 

•  Receiver  input  impedance:  4  or 
600  ohm  •  Output  impedance;  600 
ohm  or  high  impedance. 

67.00  Call  for  yours  today. 


YAESU  FT-227R 
t4Memorizer" 

•  One  knob  channel  selection  using 
optical  sensing  to  select  800 
channels  *  Memory  circuit  allows 
instant  return  to  any  frequency 
between  144-148  MHz  *4-digit  LED 
frequency  readout  •  Fully  synthe- 
sized frequency  control  •  Select- 
able 10  watt  HI/1  watt  LOW  output 
with  one  memory 

385.00  Call  for  quote 


YAESU  QTR  24 
world  clock 

Features  world  time  at  a  glance 
Time  in  any  principal  city  or  time 
zone  can  be  coordinated  with  local 
lime  on  a  24-hour  basis.  The  Time 
Zone  Hour  Disc  automatically 
retains  the  correct  time.  Uses  one 
"C"  battery. 

35.00  Call  for  yours  today 


YAESU 

FT-101F  transceiver 

*  Coverage:    160  thru   10  meters 

*  Built-in  AC/DC  power  supplies 

*  Built-in  RF  speech  processor  • 
260  watts  PEP  on  SSB,  180  watts  on 
CW,  80  watts  on  AW  •  Solid-state 
VFO  •  VOX  *  Auto  break-in  CW 
sidetone  *  WWV/JJY  reception  • 
Heater  switch 

799.00  list   Call  tor  quote 


YAESU  CPU-2500RK 
2m  FM  transceiver 

Full  4  MHz  coverage  in  5  KHz  steps 
144-148  MHz  *  4  memory  channels 
may  be  programmed  •  Built-in 
scanner  •  keyboard  mic  atlows  for 
remote  control  of  memories  &  dial 
frequencies  •  Also  serves  as  an 
auto  patch  encoder  •  Power  output 
3  watts/25  watts. 

585.00  list   Call  for  quote. 


YAESU 
FT-202R  2m 
handheld  FM 
transceiver 


1  watt  output  mm ..  6  channel 
capability,  flexible  helical  whip 
antenna,  tone  burst,  compact  size 
and  light  weight,  S-mefer  and  bat- 
tery condition  indicator,  operates 
on  NiCad  or  dry  cell  batteries,  built- 
in  speaker-mic. 

199.95  Call  for  quote. 


■7 

Remember,  you  can  Call  Toll  Free;  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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TEN-TEC  Omni  D 
transceiver 


Totally  solid  state,  160  to  10  meters, 
LED  readout,  VOX  and  PTT.  built-in 
squelch,  built-in  4-pos,  CW/SSB 
filter,  2  speed  break-in,  power  input 
200W,  100%  duty  cycle,  basic  12 
VDC  operation,  and  more!  Optional 
power  supply  252M  available. 

1  069.00  list   Call  for  quote. 


TEN-TEC  252WI 
power  supply 

The    252M    features:    solid    state 

circuitry    with    built-in    metering, 
input  1 17  VAC,  50-60  Hz,  output  13 
VDC  plus  or  minusO  5V,  regulation 
better  than  1%NLtoFLat  117  VAC, 
current  0-18  amps 

119.00  list   Call  for  quote. 
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TEN-TEC  Century  21 
CW  transceiver 

Features:  *  Full  break-in  ■  70  watts 
input  •  Solid-slate  •  Built-in 
speaker  *  Receives  CW  or  SSB  • 
Instant  band  change  •  Offset 
receiver  tuning  •  Overload  protec- 
tion •  Sidetone  wiih  adjustable  level 
•  Regulated  power  supply  *  80  thru 
10  meters  with  crystals  supplied, 

299.00  list.  Call  for  quote 


TEN-TEC  544 

digital  HF  transceiver 

The  544  features:  •  3.5  to  30  MHz 
coverage  •  Solid-state  ■  Instant 
band  change  *  8-polecrystal  IFf jlier 
•  LED  digital  readout  •  200W  input 
on  all  bands  •  WWV  at  1 0  &  1 5  MHz  • 
Full  CW  break-in  •  lS"  meter  and 
SWR  bridge  •  100%  duty  cycle,  full 
power  for  RTTY  &  SSTV. 

869,00  list  Call  for  quote 


TEN-TEC  project  boxes 

A  complete  line  of  modern  enclo- 
sures to  give  your  handcrafted  gear 
professional  appearance  They  are 
high  impact  polystyrene  with  a 
brushed  aluminum  front 

ME^  10  4  "x  10-3/1 6M  x  6-9/ 16'1  14.00 
DE-8     AW-  x8'    '  x  10-3/8"  1B.S0 

DE-14  4'  -  x  13  ><"  *  10  25.00 

JE-5      2-9/16"  x  4-15/16    x  6M  7,00 

JE-10   2-9/16'J  x  10-3/16"  x  6*9/ 16'"  14,00 

Order  yours  today 


TEN-TEC  KR-50 
electronic  keyer 

•  Speed  range  6-50  wpm  • 
Weighting  ratio  range;  50-150%  ol 
classical  dit  length  *  Output  reed 
relay,  contact  rating  15  VA,  400  V 
max.  *  Sidetone:  500  Hz  tone  •  Dit  & 
dah  memories  with  defeat  switches. 

11 0.00  list.  Call  for  quote, 


TEN-TEC  670  keyer 

This  is  a  solid  slate  electronrc  keyer 
made  especially  tor  use  with  the 
Gentry  21  CW  transceiver  It  has 
adjustable  speed. 

29.00  Call  for  yours  today. 


TEN  TEC  KR-5A 

electric  keyer 

For  portable,  mobile  or  fixed 
stations  •  Reed  relay  1 5  V-amp  con- 
tacts. 400  V  max.  •  6  to  50  WPM  • 
Self-completing  dtts  &  dans  *  Oit 
length  increased  approx  10%@20 
WMP. 

39.50  Call  for  yours  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcall  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 


VISA 
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I 
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mjftar  ehftrg* 
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ICOM  IC-701  HF  transceiver 
and  power  supply 

All  solid  state,  even  the  finals.  100W  continuous 
duty  on  all  bands  all  modes,  160  thru  10  meters, 
dual  built-in  individual  digital  VFO's  for  split  freq 
operation,  VOX.  semi-break-m  CW.  RIT,  AGC,  noise 
blanker,  &  builHn  RF  speech  processor  Includes 
IC-701  PS  (AC  power  supply). 

1700.00  list  Call  tor  quote 


*"-<§ 


ICOM  IC-280  remotable 
2m  FM  mobile 

Frequency  143.90-148  11  MHz  • 
Power:  10  watts  Hi.  1  watt  ad].  Low  • 
Power  requirements:  13,8  VOC  at 
2.5  amps  *  Main  PLL  control  head 
may  be  detached  and  remotely 
mounted  •  With  microprocessor, 
stores  3  frequencies  •  Easy  to  read 
LED's. 

480.00  list.  Call  for  quote. 


ICOM  IC-402  432  MHz 
SSB  &  CW  portable 

Frequency  range  430-435.2  MHz  in 
any  200  KHz  bands  *  Power  output 
3  watts  PEP  SSB  •  CW,  USB,  LSB 
•  Receiver  sensitivity  0  5  UV  at  10 
dB  SINAD.  Provisions  for  external 
antenna  &  power  sources  •  BC-20 
NiCad  battery  pack  &  charger 
optional  4995. 

499.00  list.  Call  for  quote. 


K' 


i 


ICOM  IC-215 

2m  FM  transceiver 

Features;  *  15  channel  capacity  ■ 
MOS  FET  RF  amplifier  &  5  tuned 
circuits  in  the  front  end  for  optimum 
sensitivity  and  selectivity  ■  S-meter 
on  front  panel  *  Dual  power  level,  3 
watts  HI  lor  long  distance,  0-5  watt 
LOW  for  local  *  Uses  G  batteries  or 
rechargeable  cells. 

239.00  list.  Call  for  quote. 


ICOM  IC-202S 
2m  SSB  portable 

The  IC-202  features  •  Frequency 
coverage  144-146  fAHz  •  Modula- 
tion; A3  J  and  Al  ■  RF  output  power 
A3J  3  watts  (PEP).  Al  3  watts  • 
Sensitivity:  0,5  microvoJtsat  (S+N)/ 
N  1 0  dB  or  better  ■  Includes  a  true  IF 
noise  blanker  *  Requires  "C" 
batteries  or  external  12  volt  source. 

379.00  Jist.  Call  for  quote 


I 


RM-2 


microprocessor 
keyboard 

This  is  a  touch  tone  unit  adaptable 
to  the  IC-701.  IC-211,  and  the  IC~ 
245  It  permits  selectable  scanning 
up  or  down,  has  four  memories,  a 
LED  display,  can  program  split 
freqs.,  and  also  serves  as  the  touch 
tone  pad  for  the  IC-21 1  and  the  IC- 
245 

199.00 


c  ■ 


Call  for  quote 


ICOM  IC-502 

6m  SSB,  CW  portable 

The  502  is  a  6  meter  SSB  and  CW 
portable  with  telescoping  antenna 
&  hand  mic  •  Frequency  coverage: 
50  to  51  MHz  •  Modulation:  A3J  and 
Al  •  RF  output  power;  A3j\  3  watts 
PEP  and  A1  ,  3  watts  •  Sensitivity:  4 
microvolts  for  20  dB  quieting  • 
Virtually  no  intermod, 

269.00  hst  Caii  for  quote- 


Remember,  you  can  Call  Toll  Free;  1-800-633-3410  in  the  USA.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM  Monday  thru  Friday. 
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VIBROPLEX 
vibro-keyer 

standard 

An  electronic  transmitting  unit  with" 
large  size  contacts  main  frame. 
super  finished  parts,  red  finger  and 
thumb  pieces  smooth  trunion  lever, 
adjustable  standard  finish 

46.50  Call  lor  yours  today 


VIBROPLEX 

"The  Original"  deluxe 

Can  be  sloed  to  10  WPM  or  less  or 
geared  to  a  high  rale  of  speed 
keeping  high  quality  signal  Deluxe 
model-pohshed  chrome  w  jeweled 
movement  &  grey  base. 

59.95  Call  for  yours  today 


i 


VIBROPLEX  Lighting 
Bug  Keyer  deluxe 

For  high  quality  signals  at  all  speeds 
use  this  Mat  pendulum  model  The 
deluxe  has  a  polished  chromium 
base  and  top  parts  with  a  grey 
crystal  base  with  a  jeweled 
movement. 

59.95  Call  for  yours  today. 


VIBROPLEX 
Presentation 
Super  deluxe  keyer 

The  finest  bug  ever  built  with  24  K 
gold- plated  base  top.  patented 
jewel  movement.  It  has  a  wider 
range  of  speed  because  the  jewels  In 
the  movement  reduce  friction  and 
maintain  smoother  operation. 

72.50  Call  for  yours  today 


VIBROPLEX  Champion 
standard  keyer 

Heavy  base  to  prevent  walking,  grey 
crystal  base  with  chromium  finished 
top  parts.  Without  circuit  closer  the 
keyer  gives  smoother  even 
operation  and  a  wide  range  of 
speeds. 

46.50  Call  for  yours  today 


VIBROPLEX 
vibro-keyer  deluxe 

An  electronic  transmitting  unit  with 
targe  size  contacts  main  frame, 
super  finished  parts,  red  finger  and 
thumb  pieces  smooth  trunion  (ever, 
adjustable  Deluxe  finish 

58.50  Call  for  yours  today 


VIBROPLEX  Lighting 
Bug  standard  keyer 

The  standard  model  gives  you  the 
same  high  quality  signals  at  all 
speeds  using  the  flat  pendulum 
model.  It  has  polished  chromium 
top  parts  and  a  grey  base, 

49,95  Call  for  yours  today 


VIBROPLEX 
the  Original"  standard 

You  can  slow  this  down  to  ten  WPM 
or  gear  it  to  a  high  rate  of  speed  and 
always  keep  the  stgnal  quality  very 
high.  The  standard  has  chromium 
top  parts  and  a  grey  base 

49.95  Call  for  yours  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote,  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 
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MAIL  ORDERS:  P,0.  BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS   2808  7TH 
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LARSENLM-150 

The  famous  49J  quadruple  plated 
stainless  steel  rod  with  high  efficiency, 
wave  length.  3  dB  gain.  freq.  range 
144-174  MHz.  Comes  with  Allen 
wrench  and  cutting  chart.  LM-Q  % 
wave  anterana  also  available  2.65. 

23.85  Call  for  yours  today. 


ANTLER 
A280 


mobile 
antenna 


m 


Features  a  precision  tuned  coil 
47"  tapered  stainless  steel  whip, 
VSWR  less  than  1.3.  certified  3 
dB  gain,  magnetic  mount  can 
withstand  winds  up  to  100  MPH. 
A220  same  as  above  except 
rooftop  mount  34.95 

39.95hsi  Call  for  quote, 


hvsJlee 


HUSTLER  MO-2 
HF  mobile 


Fold  over  mast  for  quick  and 
easy  interchange  of  resonators 
or  entering  a  garage.  When 
operating  the  mast  is  held  up 
right  with  a  sleeve  clutch,  54" 
mast    serves    as  wave    m 

antenna  stainless  base  threaded 
to  fit  bumper  mount.  Also  MO-1 
for  deck  or  fender  mounting. 

22.95  Call  for  yours  today. 


\\ 


SHAKESPEARE 
magnetic  mount 
2m  mobile  antenna 

This  high  Q  base  loading  coil  is 
silver  plated  copper,  ihe  spring 
is  stainless  steel  enclosed  in 
fiberglass  %  wave  design,  3  dB 
gain  with  a  power  rating  in 
excess  of  500W  Includes 
connector.  20'  of  coax  cable, 
and  base. 

29,95  Order  yours  today. 


hvsJleb 
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Accessories  include 

RM  10  resonator  400  PEP  6.95 
RM  15  resonator  400  PEP  7,95 
RM  20  resonator  400  PEP  8.95 
RM  40  resonator  400  PEP  14.95 
RM  75  resonator  400  PEP  16.95 
RM  80  resonator  400  PEP  17.95 
BM-1  bumper  mount  15.95 

RSS-2  resonator  spring  5:95 
OD-1  qutck  disconnect  16.95 
L-14-144  feediine  144"  4.95 
L-1 4-240  feedHne  240"  6.95 
SSM-2  deck  or 
fender  mount  18.95 


Mount  your  antenna  one 
of  4  ways! 

LM-TLM  trunk  lid  mount  14.60 

LM-MM    magnetic  mount  14.60 

LM-GC     gutter  clamp  14.60 

LM-K        roof  top  mount  6.95 

AH  units  come  with  17'  RG  A/U  coax 
cable 

Call  for  yours  today. 


HVSflER 


HUSTLER 

BBLT-144-A 

5/a  wave  2m  antenna 

Features  34  dB  gam  over 
wave  length  antenna,  200W  FM 
power  rating.  52"  high,  trunk  lip 
mount,  1.1:1  SWR  at  resonance, 
sturdy  stainless  steel  impacl 
spring. 

34.95  Call  for  yours  today. 


hvsJleb 
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Call  for  yours  today, 


HUSTLER  SF-2 

51  *  2  meter.  %  wavelength, 3. 4dB 
gain     over  wave     mobile 

Designed  with  V  24  base  to  fit 
your  mount  or  a  wide  selection  of 
Hustler  mounts.  (Mount  or  cable 
not  included) 

9.95  Call  for  yours  today. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcall  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours;  9:00  AM  til  5:30  PM  Monday  thru  Friday 


VISA 


TRS-80  OWNERS 

Send-Receive  RTTY  &  CW 


Auto,  send  &  receive:  RTTY  &  CW. 

Complete  hardware  &  software. 

Connects  to  TRS-80  User  Port  &  key/headphone  jacks. 

10  message  memories  ■  255  char.  ea. 

Keyboard  butter-allows  typing  ahead. 

Uses  built-in  PLL  or  external  TU. 

Morse  trainer  random  5  letter  words. 

Includes  hardware,  cassette  &  manual. 

Requires  Level  II  Basic  &  16K  RAM. 


$99. 

kit 

$129. 

wired 


PET  version  available,  69  95.  kit  /  99.95  wired 


MJCRQTRQNICS 


Write  or  cati  tor  detailed  brochure 


^M4a 


P.O.  Box  747  (S)  Keyes,  CA  9532B  (209)  634  B888  /  667-2388 


mum 


Galilomia  Fesjdent5  arttf  6%  Lix 


DOVETRO 


MPC-IOOOC 

Multipath  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


Standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  EIA  and  MIL  FSK  output$  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals, 


MPC-1000CR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645,00 


A  front  panel  switch  permits  internal  TSR*200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "gear-shift"  between  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0,5%  bias  distortion, 
Also  available  with  DIGITAL  Autostart  (TSR-200D):  Amateur  Net:  $695.00 

MPC-1000R/- 

TSR^SOO 

Dual  HART  Regeneration, 
Speed  Conversion,  200 
Char  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC-1OOOR/TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard  controlled  Word  Correction  circuit,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-100)  Autostart  mode. 

*The  MPC-10OOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPO 
IOOOC  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer.  This  "Basic-R"  permits  future  ex- 
pansion with  a  TSR-100,  TSR-200,  TSR2O0D  or  TSR-500  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basrc*R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  calk  213-682-3705, 


^•023 


627   FREMONT  AVENUE 

(P.  0.   BOX  267) 

SOUTH   PASADENA,  CA.  91030 


Max  power  for  the  $ 

Extends  weak  signal  range 

Base  or  mobile  use 


What  a  combination!  Weslcom's  new  2-meter, 
90  watt  linear  amplifier  coupled  wltti  Wesicoms 
ruflfledized  12  amp  DC  power  supply.  Now,  base 
or  mobile,  you'll  have  power  lor  lhat  weak  signal 
work.  A  natural  for  the  OSCAfl  upJmk,  The 
amplifier,  model  number  2M  15X90L,  is  an  add-on 
unit,  no  internal  connections  or  adjustments 
required,  Operates  all  modes;  SSB;  FM;  AM; 
RTTY;  and.  CW,  "microstrtp"  design  provides 
high  stability  and  optimum  performance  over 
wide  bandwidth.  The  lough  DC  power  supply, 
model  number  RS-T2A>  has  computer  grade 
components.  Looks  great  with  i Is  matched 
linear  amplifier!  This  "Power  Duo"  has  been 
specially  priced  tor  a  Smiled  time,  only.  Order 
today,  and  get  both  units  for  jmct  S21  Q 

tf  not  available  from  your  local  dealer 
contact:  ,^wi7 


n 


ENGINEERING  (714)  7440728 

1320  Grand  Avenue  Sin  Marcos  CA  92069 


JAN  CRYSTALS 

KEEP  YOU 

ON  THE  AIR 


CB 

CB  standard 

2  meter 

Scanners 

Amateur  Bands 


easy 
to 


General 

Communication 

Industry 

Marine  VHF 
Micro  processor 
crystals 


charge   ^Vi 


master  charge 


BankAmericard 


JON 


Send  J0q  for  our  latest  catalog 

Write  or  phone  for  more  detaiis 

2400  Crystal  Drive 

Ft   Myers.  Florida  33901 

all  phones  (813)  936-2397 

^J2 
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COAX 
SWITCHES 

from  Barker  &  Williamson 


Model  593 

•  Single  Pole  3 
Position     with 
grounding  of  St 
unused  positions 

■  Crosstalk      (mea- 
sured at  30  MHz)  is  -45db  between  ad- 
jacent outlets  and  60  db  between  alter- 
nate outlets 


Model  594 

*  2  Po/e  2  Position 

•  Crosstalk  45db 
(measured   at   30 
MHz} 


Specifications  for  both  switches 

•  Power  1  KW-2  KW  PEP 

•  /mpetfence  50-75  ohms 

•  VSWR  1  2:1  up  to  ISO  MHz 

•  Dimensions  W  high,  5"  wide.  3"  deep 

•  Weight  1  lb. 

•  Mount  Wall  or  desk 

^  S23    Available  at  your  8&W  dealer 


B'W 


* 


Barker  &  Williamson,  Inc 

10  Canal  SI,  Bristol.  Pa.  19M 7 

Telephone  (215)  788-55fl1 


NOW  AVAILABLE  FROM 


The  first  West  Coast  dealership 
for  these  unique  antennae. 


& 


i  ^omflR 


TWO  METER 
CRYSTALS 


Standard  !  Icom  I  Heathkit  / 
Ken  /  Clegg  /  Regency  ( 
Wilson  I  VHFEng.  i  Drake  f 
Motorola     HT-220     and 

others! 


LIFETIME  GUARANTEE  I    NOW  ONLY  IB. OO  A  PAIR  I 
Make/Model 


Xmil.  freq. 


Rec-  freq, 


Name 


Address 
Cily   


State 


ap 


Bill: 


MC 


Visa 


Ame* 


Credit  Card  * 

Eicf*-    date 

Signature 
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TUFTS 


Radio  Electronics 


Jtto 


»  NO  COO  a! 


SOS  S   Mystic  Av» 

Madford  MA  02155 

1  [flOO]  225-4428 

[817)395-8280 


Array  of  8  K2RIW  19s  used  by  WB6NMT  on  432  MHz  EME 
Louis  QSOedWUR  21  October  78  with  this  array  to  become 
the  first  amateur  on  FOUR  BANDS  EME  (50.  144,  220  aEso), 
and  all  4  bands  were  made  only  with  home-to-home  QSOs, 
The  8  RIW  array  did  the  job  in  just  under  two  months  of 
work  for  the  entire  system.  Much  faster  than  had  hoped  for.1 
(This  configuration  also  included  8-10  element  Yagis  for  144 
MHzEMEJ 

K2RIW  19  EL  YAGI 

With  Tandem -reflect  or* 


HEY  HFersl 

How's  your  10  meter  receiver  work- 
ing? Signals  a  little  weak?  Having 
trouble  pulling  out  those  weak  ones? 
Lunar  has  a  new  preamp  just  lor  you. 
Their  model  PAI 
28E-s  is  a  mini- 
inline  10  mtr. 
preamp  that  will 
perk  up  your 
transceiver. 
Small  enough  to  fit  Inside  most  any 
HF  rig,  a  flick  of  the  switch  bypasses 
the  preamp,  and  the  transceiver  Is 
back  to  normal  operation  for  other 
bands.  On  10  meter,  another  flick  of 
the  switch,  and  new  lite  is  added  to 
that  tired  receiver.  Stop  missing 
those  weak  rare  ones.  Call  for  im- 
mediate delivery  of  this  preamp,  and 
all  Lunar  products,  too. 


(pat.  pend.) 

*  Outperforms  all  others 

*  24  degree  beamwidth 

*  Handles  legal  power 

*  Low  VSWR,  under  1.2:1  at  432  MHz 

*  Handles  434  MHz  ATV  also 

*  Complete  with  all  hardware  and  balun 

*  Easily  arrayed  for  increased  gain 

*  Lightweight  at  1.3  Kg 


Cmtl  urn  for  immediate  delivery  of  theme 
antennae.  RIW  Power  Dividers,  too* 


RF  DISTRIBUTORS 

P.O.  BOX  82183  •  SAN  DIEGO,  CA 
92138  *  (714)  299*9741. 


t^  Reader  Service— see  page  21 1 
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S-f  Amateur  Radio  /ervwe/ 

(213)  837-4870 
4384  KEYSTONE  AVE.,  CULVER  CITY,  CA.  90230 


the  W6TOG  *      -■» 

RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY  •  IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

IMPROVE  NOISE  BLANKER  OPERATION 

COMBAT  BLOCKING  FROM  LOCAL  SIGNALS 

TS-520  KIT $2750         FM01  SERIES  KIT  , . .  $32.50 

TS-520S  KIT 32.50  FR-101  SERIES  KIT  . . .    34.50 

TS^820  &  820S  KIT . . .    34.50  FT-301  SERIES  KIT  . .      34  50 

R-599  A/D  KIT 27.50  FT901  SERIES  KIT   . .    34.50 

EXPLICIT  INSTRUCTIONS  MAKE  MODIFICATION  A  CINCH 


IT'S  MAGIC. . . 
IT'S  "MAGICOM" 

PROCESSOR  MODIFICATION  KIT 

IMPROVES  AUDIO  PUNCH 
IMPROVES  PROCESSED  SPEECH  QUALITY 

Converts  TS-820  /  820S  speech  processor  from  RF 

compressor  to  RF  clipper  $27.50 

RF  speech  processor  for  TS-520  /  520S  $42,50 

The  "MAGICOM"  RF  processor  module  provides  up  to 

6dB  increase  in  output  with  smooth,  clean, 

non-distorted  audio  and  more  penetration  for  those 

pile-ups. 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXfiis  WORLD  WIDE 

the  W6TOG  * 

INTERNAL  ELECTRONIC  KEYER 

FOR  ALL  AMATEUR  TRANSMITTERS  OR 
TRANSCEIVERS  USING  GRID  BLOCK  KEYING 
No  holes  mounting  with  TS-820  Series 
Mounting  options  for  TS-520t  TS-520S,  FT-101 
Series,  TR4  Series,  T4X  Series,  T-599  Series  and 
32  S  Series. 

CMOS  DESIGN  —  Dot  and  dash  memory  —  full 
iambic  or  manual  operation. 

Simple  installation        \U  $49,50 

THE  S-F  RE  JEKTOR 

FILTER 

AN  INTEGRATED  CIRCUIT 

ACTIVE  BANDPASS  FILTER 

FOR  PROCESSED  RECEIVER  AUDIO 

•  Separate  active  filter  elements 
for  CW  and  SSB  audio  output  stage 

•  8  ohm  input  and  output  impedance 

•  H eadp hone  jack  for  con  venience 
•  ON  CW;  from  500  hz  to  100  hz,  variable 

•  ON  SSB:  2  Khz  fixed  bandwidth 
•  Rejects  unwanted  signal  better  than  60  dB 

•  Designed  for  toda  y '  s  tra  nscei vers 
or  yesterday's  older  equipment      $49.50 


WELL  KNOWN  DXer  WITH  OVER  300  COUNTRIES  CONFIRMED 


All  prict*  postpaid  -  in  Calif,  add  6%  sales  tax  -  Mast  etch  arge  &  Visa  accepted 
l     SATISFACTION  GUARANTEED  OR  MONEY  REFUNDED    a 


TIVI 


QSO  Tape  and  QXX  Tape 

now  with  simulated  exams! 


only 

$4.95 


ea. 


$20.95 

wllh  oscillator  and  key. 


Kan tronics  Speed  Building  Kit 

Get  prepared! 

To  pass  the  new  FCC  code  exams,  you'll  need  to  identify 
unusual  names,  places,  antenna  heights,  rig  types  and  a 
variety  of  other  items  garnered  from  simulated  QSOs. 

Now  you  can  really  study  for  the  current  exams  with  the 
Kantronics  QSO  Tape.  (7%,  10,  13  and  15  WPM,  or  13 
WPM  only)  or  the  QXX  Tape  (20,  23  and  26  WPM).  These 
C-60  cassettes  generate  computer-perfect  "on-the-air" 
transmissions,  and  include  a  text  key  and  simulated 
exam  for  self- testing. 

If  you've  used  these  tapes  before,  you'll  be  glad  to  know  we've 
introduced  the  QSO- 2  Tape  and  QXX -2  Tape,  in  the  same 
format!  There's  no  better  way  to  study  for  the  FCC 
exams! 

2  KANTRONICS 

The  Lightweight  Champs. 


Phone:  913-842-77*5 


1202  East  23rd  Street 

Lawrence.  Kansas  66044 

We  accept  Visa,  Master  CbargcH  check  and  money  orders. 


Spec/a/  Purchase: 

ITT  NORTH  ELECTRIC  N13012A 
POWER  SUPPLY 

We  have  purchased  a  limited  quantity  of  Ehree  power  suppl  'ea  Ihiough  a  Telephone  company 
wiLrt!h;n.i!tfc  liquidation — so  Lhe  unices  are  good  only  whits  ih«y  IflU  Th*4e  supplies  ^rji.iinrlv 
sail  lor  S2i2  00 


SPECIFICATIONS; 


Yufl«j.  pulpul: 
OutflUl  Pk;-.J.I  ■-.- 

■:S+  ,a\  !««■  oiXLf.  -rinugt:  -  1! 0-r'..  ky  ant 
i.:iil  jr-HtiT  i)l  T-r  i&fl  "  «nd  is  lb  I  KBl  1IUC 
kMdrd  hi  lji 


1  1  ■■■) 


Lws  nun  tr-"  Hur,  Hh  +*  -  OS  Ht  h(l 
Cun*4  Output. 
25*C  IC5  imsBL  ft  tatx '  D  unpt  ii»HTnIto<Tl<My. 
«■□  PlO  MTVt 

SU'C    t  3  Ml^BL 
■U'C  U  «TKO 

/1'C  4b  u-i;d- 


5C  iptr  pthcch  kga nil  ^v*ttiHhu^  T^ahim' 

■irtKjl  ilrttii  IhM  i^irlnirfrilipn  -.irn+«:n 

JMliiwjiid 

IS--!  l>Fll,|ll"M  t  JM4  PB!I»£!  np(ll  ino  IR-Hkli  Y«li 
•:  :  Ekmecd  —  EMCTOftC  t.»-l:«J  :in:l  afv;ti  -Ml 

t«  "t»  ixrti/.  gu^I  b  4  cahr  Mm  i :  XH  ul 

41.:%'  ITHUI  Igrt  W*t1  tttKt' 


1  ■ 

fi- 
ll 


5 

1D 
-  up 


494.00  »B 
$99,00  *e. 
$94.00  M. 


Ha  bHjaozt  a\  wad  '.ut-d 

■L-.-HAii  lfTii  lT  r.-.lw+h.r- 
0  -  Tl"t 


I  HB  l+cmio»J  BhMl'l  Cm 

tea  mTi  ramoWt  "W4u| 

Ptvn»  «T  ITHE  «d«n  iic- 

Dtfncd 


HEIGHT-  NE"  r=  LBS,  SH(P  it  LH£ 


P.a.BDX-l     LAWN  DALE,   CALIF. 
dOB50-[gl3I   3T7B -5Sa7 


*>S10 
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AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


*^012 


Light  wt  Portable  Alternator.  Stand-by  power  for  Ham 
Equipment,  household  needs  during  power  outages  or 
operation  in  remote  areas.  Operates  lighting, 
refrigerators,  heating  systems  or  other  appliances  in- 
cluding freo,  sensitive  loads  such  as  TV  sets,  induc- 
tion motors  and  fluorescent  lights.  Solid-State 
voltage  regulation.  3750W  rating;  25%  surge 
capacity,  1 20/240 V  at  31.3/15.6A.  8  HP/3600  RPM 
B&S  engine.  Alternator  draws  just  enough  engine  out- 
put to  meet  load  resulting  in  up  to  25%  fuel  savings. 
Low  interference.  Advanced  design.  Drip-proof  con- 
struction protects  windings  from  rain  and  dirt  assur- 
ing long  life.  One  year  warranty  by  manufacturer. 
301  x  18"W  x  19"H,   128  lbs.  Shipped  via  Truck 

, .  $659.95 

S110.00 

11.00 

21.00 


PREPAID  (No  extra  charges) 

Electric  Start 

Battery  Charging,     

Spark  Arrest  Muffler 

Models  available  with  1350  to  7000  watt  ratings 
Write  for  our  quote  and  additional  information. 

Mastercharge  or  VISA  accepted 


OUTDOOR  OUTFITTERS 

705  Elm  Ct.  Waukesha,  Wl  53186 

Ph.  1-414-542-7772  *  Ken,  N9KS  -  Mgr, 


The    ONLY    thing    you 
need    to    know    about 

Quartz  Crystals 

is:       1-405-224-6780 


Best   delivery   plus   Emergency   Ser- 
vice with  Guaranteed  Delivery 


Highest    Quality    with    gold    MIL- 
C  3096  Process 


Ask  for  Sentry  Technology  Manual 


And,  order  Toll  Free  1-800-654-8850 


irwsisf  change 


SENTRY 

i^S3       Crystal  Park 
Chictca&ha,  Oklahoma 
7301B 


THE  FIRST  CHOICE  IN 

REPEATER  CONTROL 

The  Power  and  Flexibility  of  Microprocessor  Technology 

AUTOPATCH,  REVERSE  PATCH,  SMART  ID,  ACCESS  CODE 
MUTING,  MORSE  CODE  ANNOUNCEMENTS,  FLEXIBLE 
FUNCTION  TIMEOUT,  COURTESY  TONE,  LINKING, 
CONTROL  OP,  FUNCTIONS,  TWELVE  USER  FUNCTIONS, 
...  AND  MUCH  MORE. 

Call   or  write  for  specifications: 

MICRO  CONTROL  SPECIALTIES         (617)  372-3442 

^mbs  23  ELM  PARK  GROVELAND,  MA.  01834 


^  ^  /-in       9    i 


Watts 


on   2  Meters/ 


2, 1  Va  and  %  meter  models 

Models  from  25  to  300  plus  watts  out 

Models  from  1  to  35  watt  dnve  power 

Full  band  coverage  —  even  420-450  MHzl 

Bias  switching  for  fully 

linear  SSB  operation  (plug -in  option) 

Harmonic-free  stripline 
output  filtering 

Low-noise  receiver  pre-amp 
{pJug-in  option) 

Local  or  remote  control 
(plug-in  option) 


Popular  2-Meter  Models 


Model 
Number 

Drive 
Power 

Nomina) 
Output 

Price 

146C225 

146C1070 

146C1Q160 

146C230C 

146C25300 

1  5  W 

514  W 
514  W 
15  W 
IS  35  W  i 

25  W 

70  W 

160  W 

300  W 

300  W 

J  5455 
139.95 

229.95 
379.95 
339.95 

Remote  Control 


For  boosting  your  hand  held' s 
signal,  or  to  deliver  a  pi  leu  p- 
crunching  signal  when  the 
band's  just  opening,  Alpha 
One  has  the  amplifier  you're 
looking  for.  More  than  30  dif- 
ferent models  to  match  your 
precise  need. 


Ml  models 
available 
with  these 
plug-in  options 

alpt-ia  one  !fcd 

VHF  Pe#«r  AmpUFi-nr 

Fran  I  Panel  Control 


Plug-in  Pu-tmp 


*^A77 


alpha  one  ltd, 

SBO  lunt  avenue 
schaumburg,  illinos 
S0133 


fffrynmr 

25  watt  "mini" 


Write  or  call  today 

for  illustrated  catalog 

(312)  893-5455 
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133 


■\ 


3/4  KILOWATT  DC  INPUT 
ALL  MODE  VHF  AMPLIFIER 


"^ 


SPECIFICATIONS: 


Frequency  Range 

Power  Output,  Max. 

Circuitry 

Modes  of  Qpe  ratio r* 

Duty  Cycle 

Gain,  Typical: 
S  Watts  Input 
12 Waits  Input 
15  Watts  Input 

Pnrngry  Wiring 

TfR  Switching 

Spurious 

Power  Output  Select 
Metenng,  Lighted 
Caching 


Temperature'  Control 
Auxiliary  Output 
Design  Layout 

Weight 
Si*elWicHxD} 

Mounting 

Connectors 
USA  Price 


144-1 48MHz:  No  Tuning 
350  to  400  Watte 

Fully  Transistorized 
AM-FM-5SB-CW-RTTY 

Continuous  Duty 

300  Wetts  Output 
350  Wgtts  Output 
400  Wans  Output 

Built-in  AC  Power  Supory.  1 1 5/230  VAC 

Built-in  1  KvV  Coaxial  T/R  Retay 

60dB  down  all  Harmoniqg 

6Qd&down  all  Spurious 

1 0  Watts  (LOW)  or  350  Watts  (HIGH! 

Front  Panel  All  Mode  Set  Indicator 

Convection  SSB  and  CW 
ModeJ  F1 36  or  F235  required  for 

continuous  FM  operation 

H 1 1  i  it-in  The  rmo-Switch  for  Fan  ControJ 
+  1 3Vott  at  3  Amperes  on  ftesr  Panel 

Hinged  Amplifier  and  Heetsrnk  Top 

Assembly  lor  easy  Accessibility  end  Service 

52  pounds^  2.4  kilograms 

1 7  x  8  x  1 3";  432  x  203  x  330  mm 


MODEL:  V350 


FOR  BASE  STATION 

& 
REPEATER  USE 


Bench  Mounting,  Rubber  Bumpers 

Feck  Mounting,  19"  Adaptor  KiMOPTlOlMAU 

SO  -23&UHF 

$895.00  FOB  Factory 


RF  POWER  LABS,  INC. 


^R27 


PO/VER      1 101^118tn  Place  N.£.  •  Kirktand,  Washington  3BQ33  *  Telephone:  {206I  822'-1 251  *  TELEX  Mo.  32-1042 
LABS 


JUST  GETTING  ON  THE  AIR? 

See  Adirondack  for 

D  New  Equipment 

D  Used  Gear 

D  Friendly  Advice^ 
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@  0  [MM  @AEIX  » 

Amateur  Headquarters  for  the  Northeast 

185-191  West  Main  Street  •  P.O.  Box  88 
Amsterdam.  NY.  12010  Tel.  (518)  842-8350 
Just  5  minutes  from  N.Y.  Thruway—  Exit  27 

P**  Reader  Service— see  page  211 


Electronics 


CGXRXI 


Full  ASCII  Professional 
Keyboard  KH,  Model  756 


•Full  I  ZS  Character  A5C1I  •  Trl -Mode  M05  En- 
coding •  MOS/DTLTTL  Com  pat  I  We  Output  • 
Two-Key  Rollover  •  Level  and  Pulse  Strobe  • 
Shift  and  Alpha  Lode  •  Selectable  Par  Sty  • 
Positive  or  Negative  Logic  *  All  New,  OEM 
Grade  Components  •  Goki  Contacts  Low 
Bounce  Key  Switches  •  Rugged  G-10  Printed 
Ckcu.lt  Board  •  Low  Power  Consumption  .  .  . 
and  More 

Model  756  Keyboard  Kit $64.95 

Model  701  Plastic  Enclosure      4  14.95 


Model  701  Steel  Enclosure 


$19.95 


Send  (or  catalogue  ot  other  NEW  merchandise, 
Semis,  Sockets,  JCs,  Res.,  Caps,  and  MORE. 

N.Y.S.  Residents  Add  4%  Sales  Tax 


Send  to:        Key  Electronics 
P.O.  Box  3506 
Schenectady,  NY  12303 


^K14 


DISCOUNT  SCANNERS 


Thelbudi 


■■• 


$255.00     PrSd 


CHECK,  /VVCX.  MA5TERCHARGE,  VISA 


^B32 


BAY- COM 

1  96  FRONT  STREET 

SCITUATE  MA  0Z066 

617-545  9700 

Other  Regency  models  at 
similar  savings- send  for  list 

•Mass.  residents  please  add  5%  tax 


+•••*•+•••*•+••■*■•••• 


Bearcat®  250 


Only  $31 9.00  plus  $5.00  U.P.S.  shipping. 
Quantity  discounts  available! 

Order  toll  free  (800)  521  -441 4 

or  (31 3)  994-4444.  Circle  C5  on  reader's 
service  card  for  a  free  catalog  or  write  us 
at  Box  1 002,  Ann  Arbor,  Michigan  48 1 06 


'.■ 


COMMUNICATIONS 
ELECTRONICS"   "C5 


PS15C 


PS25M 


PS3012 


f  engineering  high  quality  power  supplies 


15,    25   and    30   amp    regulated    power 
supplies  with  fold  back  current  limiting, 
over   voltage   and   transient  protection. 
Also,  output  voltage  and  current  meters. 

You  might  find  a  cheaper  power  supply, 
but  you  can't  find  one  as  well  built  with 
top  quality  components,  Other  power 
supplies  with  lighter  weight  transformers 
and  components  are  no  match  for  the 
VHF   Engineering  power  supplies* 


115/230  volt  input  —  50/60  cycle  •  Overvoltage  protection  •  Fold 
back  output  limiter  •  Isolation  from  ground.  The  circuit  is  isolated 
from  the  case  and  ground,  •  Load  regulation:  2%  from  no  load  to  full 
load  •  Output  voltage:  adjustable  11  to  15  volts  •  Ripple:  BQmVat 
rated  current  •  Temperature  range:  operating  0  to  +55  C  •  Black 
anodized  aluminum  heatsink. 

PS15C      1  0  Amps  com,     IE  Amps  intermit.  {60%  duty  cycle)  1 1 J4  lbs,  $134.95 

PS25C      20  Amps  cont,     25  Amps  Intermit.  (50%  duty  cycle)  20Y*  lbs.  $169.95 

PS25M     Same  as  PS25C  with  meters  $189.95 

PS 301 2   25  Amps  cont,     30  Amps  intermit-  (50%  duty  cycle)  25  lbs.  $274.95 


AVAILABLE  ONLY  AT  THESE  AUTHORIZED  DEALERS 


CALIFORNIA 

C  Sf  A  Electronic  Enterprises,  Carson,  CA  90745,  Ph,  213-8345868 
Tele-Corn  Electronics,  Sen  Jose,  CA  95121,  Ph,  408-274-4479 
Zackit  Corporation,  Vallejo,  CA  94590,  707-644-6676 

COLORADO 

A.E.S.  Communications,  Wes-Com,  Colorado  Springs,  CO  80909, 
Ph.  303-475-7050 

FLORIDA 

Amateur  Electronic  Supply,  Orlando,  FL  32803,  Ph.  305-894-3238 
N  St  G  Distributing,  Miami,  FL  33126,  Ph.  305-592-9685 
VHF/JAX,  Orange  Park,  FL  32073,  Ph,  904-264-7176 

GEORGIA 

Creative  Electronics,  Marietta,  GA  30065,  Ph.  404-971-2122 

ILLINOIS 

Klaus  Radio,  Peoria,  I  L  61614,  Ph.  309-691-4840 
Spectronics,  Oak  Park,  I  L  60304,  Ph.  312-848-6777 

IOWA 

Bob  Smith  Electronics,  Fort  Dodge,  tA  50501,  Ph.  515-576-3886 

MASSACHUSETTS 

Tufts  Radio  Electronics,  Medford,  MA  02155,  Ph.  617-395-8280 

MICHIGAN 

Adams  Distributing,  Detroit,  Ml  48228,  Ph,  313-584-4640 

The  Ham  Shack,  Kentwood,  Ml  49508,  Ph.  616-531-1976 

MINNESOTA 

PAL  Electronics,  Minneapolis,  MN  55412,  Ph.  612-521-4662 

MISSOURI 

Alpha  Electronic  Labs,  Columbia,  MO  65201,  Ph.  314-449-1362 

NEBRASKA 

Communications  Center,  Lincofn]  NE  68504,  Ph.  402-466-3733 


NEVADA 

Communications  Center  West,  Las  Vegas,  NV  89106,  Ph.  702-647-31 14 

NEW  YORK 

Barry  Electronics,  New  York,  NY  10012,  Ph.  212-925-7000 

Del  mar  Electronics,  W.  Babylon,  LI,  NY  11704,  Ph.  51  6-420  1  234 

VHF  Communications,  Jamestown,  NY  14701,  Ph,  716-664-6345 

OHIO 

Universal  Amateur  Radio,  Reynoldsburg,  (Columbus)  Ohio  43068 
Ph.  614-866-4267 

OKLAHOMA 

Derrick  Electronics,  Broken  Arrow,  OK  74012,  Ph.  918-251-9923 

PENNSYLVANIA 

LaRue  Electronics,  Scranton,  PA  18509,  Ph.  717-343-2124 

SOUTH  DAKOTA 

Burghardt  Amateur  Center,  Wetertown,  SD  57201,  Ph.  605-886-7314 

TEXAS 

AGL  Electronics,  Dallas,  TX  75234,  Ph.  214-241-6414 

Madison  Electronics  Supply,  Houston,  TX  77002,  Ph.  713-658-0268 

VIRGINIA 

Radio  Communications,  Roanoke,  VA  24016,  Ph.  703-342-8513 

WASHINGTON 

ABC  Communications,  Seattle,  WA  98155,  Ph,  206-364-8300 

WISCONSIN 

Amateur  Electronic  Suppty,  Milwaukee,  Wl  53216,  Ph.  414-442-4200 

CANADA 

BytOwn  Marine  Ltd.,  Ottawa,  Ontario,  Can.  K2H  7 VI,  Ph.  613  820-6910 
Traeger  Distributors,  Richmond,  BC,  Can,  V6X  2A7,  Ph.  604-278-1541 


if  engineering 


^*V5 


Dl  VISION  OF  BROWNIAN  ELECTRONICS  CORP. 
Prices and  specifications  subject  to  change  without  notice. 
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Don  Davis 

107  Oakdaie  Dr. 

Warner  Robins  GA  31093 


The  Filcher  Foiler  Revisited 

—  vehicular  protection 


The  best  news  for  hot  rods  since  the  green  light 


After  reading  Mr. 
Helvey's  article 
("Filcher  Foiler  Car  Alarm," 
73  Magazine,  Dec,  1977),  I 
decided  that  it  was  just 
what  I  needed  to  protect 
my  old  Ford  hot  rod  with  its 
chrome- plated  engine, 
dual  quads,  custom 
gauges,  etc.  Being  a  mid- 
dle-aged hot-rodder  in  a 
neighborhood  full  of 
fifteen-year-olds  will 
almost  always  ensure  a 
good-sized  audience  for 
my  car  projects.  This  day 
was  no  exception. 

The  first  thing  I  did  was 
purchase  all  the  required 
parts,  including  the  door 
switches.  Upon  com- 
pletion of  one  door  jamb,  I 
overheard  a  supportive 
ten-year-old  telling  his 
older  brother  in  no  un- 
certain terms  that,  no,  Mr. 


t*l$T!H£ 
AUTO   WIPING 


•  I  I 


Davis  wasn't  crazy,  and, 
yes,  it  was  undoubtedly  go- 
ing to  be  faster  with  dual 
light  switches!  After 
pretending  (?)  to  go  berserk 
and  chasing  all  the 
youngsters  away,  I  went  in- 
side to  reread  the  article 
and  see  just  why  I  was  in- 
stalling another  set  of  door 
switches. 

The  very  first  thing  I 
discovered,  which  was  in- 
cidental to  my  quest  was 
that  the  relay  as  shown  is 
not  in  a  true  latching-type 
configuration.  The  next 
thing  I  discovered  is  that 
most  vans  don't  have  door 
switches  for  the  courtesy 
lights  already  installed. 
Hence  Mr,  Helvey's  in- 
stallation. Well,  the  Bondo 
job  on  the  doorpost  wasn't 
too  difficult  and  neither  is 
the  new  alarm  system  out- 
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lined  here. 

My  hot  rod  and  my 
Mustang  were  both  wired 
the  same,  insofar  as  the 
courtesy  lamps  use 
switched  12  volts  from  the 
door  switch  while  the  other 
side  of  the  lamp  is  ground- 
ed, Car  manufacturers, 
however,  being  what  they 
are,  have  probably  made 
cars  where  the  lamp  is  at  12 
volts  on  one  side  and  uses  a 
switched  ground  on  the 
other  side.  If  your  car  falls 
in  the  latter  category,  sim- 
ply reverse  the  grounds 
and  12-volt  sources  on  the 
large  schematic  (not  the 
two  smaller  alarm  sche- 
matics], and  reverse  the 
polarity  of  diode  D1 .  I  have 
made  provision  in  my 
system  for  hood  and  trunk 
switches;  however,  any 
number  of  extra  switches 
may  be  used. 

Isolation  diode  D1    has 
been  included  to  prevent 

the    courtesy    lights    from 
coming  on  when  the  trunk 


ADDED  COWiCCTtOM      hJV 


or  hood  switch  is  closed. 
The  size  of  this  diode  is  not 

very  critical,  but  it  should 
be  at  least  25  V  piv  and 
have  a  current  rating 
capable  of  handling  the 
relay  coil.  Notice  the  con- 
figuration of  the  latching 
circuit  for  relay  K1.  This 
corrected  design  ensures 
that  the  relay  will  latch  by 
positively  holding  the  relay 
closed  for  as  long  as  a 
switch  is  closed,  which  will 
be  more  than  long  enough 
for  the  armature  to  contact 
its  latching  contact.  Mr 
Helvey's  problem  with  the 
relay  buzzing  rather  than 
latching  is  not  due  to  a 
defective  relay,  but  rather 
to  trying  to  have  the  relay 
do  something  it  wasn't 
designed  to  do. 

Two  different  methods 
of  activating  an  alarm 
device  are  shown  in  my 
schematic:  1)  using  the  ex* 
isting  car  horns,  where  the 


*12V 


+*2M 


i  TtHG    Q* 
ADDON    MOR* 
0*   DEVICE 


Fig.  1 


Fig.  2,  for  use  with  existing 
car  horns  with  horn  relay. 


Fig.  3.  For  use  with  existing 
horns  without  horn  relay  or 
to  use  sirens,  bells,  or  add- 
on horn. 
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horns  are  operated  from  a 
horn  relay  in  the  car,  and  2) 
using  the  existing  car  horns 
where  there  is  no  horn 
relay  (as  in  the  case  of  most 
mid-605  Ford  products)  or 
for  using  a  siren,  bell,  add- 
on horn,  etc.  Both  above 
circuits  are  shown  with  a 
heavy-duty  automotive 
flasher  installed  to  provide 
a  beeping  alarm,  rather 
than  a  continuous  tone.  A 
switch  (S4)  is  included  to 
change    from    beeping    to 


continuous  tone.  If  not 
desired,  this  feature  may  of 
course  be  deleted  entirely, 
thereby  eliminating  S4,  the 
flasher,  and  relay  K2  from 
the  circuit,  K2  is  required 
only  because  the  large  cur- 
rent drain  of  the  horns  will 
not  permit  the  flasher  to 
operate  properly  and  will 
burn  out  the  flasher  very 
quickly. 

One  last  note:  Use  only  a 
12-volt  source  capable  of 
supplying    high    current 


(cigarette  lighter,  battery  wiring.  This  will  prevent  an 
terminal,  etcj,  and  use  a  electrical  fire,  which  in  a 
heavy-gauge    wire    for    all      car  is  very  dangerous ■ 


Parts  List 

D1 

50  V  3  A  silicon  rectifier  (Radio  Shack 

276-1 141) 

$         .69 

FL1 

Tung  Soi  552  heavy -duty  flasher  (Auto 

Parts  Store) 

2.50 

K1,  K2 

DPDT  12  V  relay  10  A  contacts  minn 

mum  (275-208) 

4.99;  9,98 

St.  S2 

Contact  switch  (for  trunk  and  hood) 

(275-513) 

1 .49;  298 

S3 

SPST  locking  switch  and  key  (275-51 1) 

7.95 

S4 

SPST  toggle  switch  (mode  selection) 

(275-701) 

.99 

Lee  Reed  W4RBL 
1406  Rail  ton  Street 
Memphis  TN  38111 


Build  An  Economy 
Zener  Checker 


versatile  test  rig 


Why  not  do  it  right? 


The  device  shown  in  Fig. 
1  was  developed  to 
check  zener  diodes  but  it 
has  also  been  found  useful 
for  other  purposes. 

With  no  load  across  the 
alligator  clips,  the  panel 
meter  will  read  about  50 
volts,  With  a  silicon  rectifi- 
er   across    the    clips,    the 


meter  will  still  read  50 
volts  for  one  position  of 
the  switch  but  only  .6  volt 
for  the  other  position.  Note 
that  the  switch  is  cross- 
connected  to  provide  volt- 
age reversal  across  the 
diode. 

When  the  alligator  clips 
are  connected  to  a  zener 


ALLIGATOR    ( 
CLIPS 


I 


X 


Fig.  T,  Zener  checker  schematic  diagram. 


dioder  the  meter  will  read 
.6  volt  for  one  position  of 
the  switch,  but  for  the 
other  position  it  will  read 
the  rated  zener  voltage  up 
to  a  maximum  of  50  volts, 

A  third  use  is  to  check 
the  total  forward  voltage 
across  a  string  of  series- 
connected  rectifiers  with- 
out applying  power.  This 
would  be  about  .6  volt  per 
rectifier.  This  check  could 
not  be  made  with  most 
VOMs  because  their  ohm- 
meter  source  voltage  is  not 
high  enough. 

This  device  should  not 
be  used  to  check  germani- 


um diodes  unless  the  sup- 
ply voltage  is  reduced.  This 
can  be  done  by  forward  bi- 
asing a  silicon  rectifier  to 
obtain  a  6-volt  source. 
Then  the  germanium  can 
be  connected  across  the 
fe-volt  source  in  both  for- 
ward and  reverse  direc- 
tions to  see  if  the  meter 
reading  will  drop  to  .2  volt 
in  the  conducting  direc- 
tion. 

A  50-volt  panel  meter  is 
probably  optimum  for  this 
checker.  However,  other 
voltages  could  be  used  if 
the  values  of  R1  and  R2  are 
changed! 
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SCR  WOO 


The  Repeater  of  Your  Dreams  I 


K/o>dd! 


Shown  In  Optional  Cabinet 


The  SC R1 000  —  s imply  the  finest  repeater  available  on 
the  market—  absolutely  TOP  QUALITY  throughout .  .  . 
and  often  compared  to  (lesser  featured)  units  selling 
for  2-3  times  the  price!  This  is  a  30  Wt.  unit,  with  a  very 
sensitive  &  selective  receiver.  Included  is  a  built-in  AC 
Supply  NEW  Expanded  Memory  CW  IDert  full  meter- 
ing and  lighted  status  indicators/control  push-buttons 
crystals,  local  mic,  etc.  Incidentally,  we  nave  designed 
every  board  and  sub-assembly  in  the  SCR1000  specifi- 
cally for  700%  continuous  duty  Repeater  Service  in  ex- 
treme environments.  (—30  to  +60°  CJ  We  use  only 
professional  quality  boards  — Hot  "transceiver",  or 
cheap  "kit  type"  boards! 

Join  the  thousands  of  very  pleased  Spec  Comm  custom- 
ers world-wide  who  are  using  our  gear— knowledge- 
able Amateur  Radio  groups,  Commercial  2X  Radio 
users,  Military  &  Government  Agencies,  Red  Cross, 
Universities,  etc. 

So,  make  your  dream  a  reality  . *  .Call  or  write  Spec 
Comm  today!  Give  us  all  of  your  repeater  system  re- 
quirements—whether modest  ...  or  "Super  Deluxe/' 

and  let  us  give  you  a  quote  on  the  entire  system! 

The  Spec  Comm  Repeater  System  ...  a  sound,  long- 
term  investment— for  those  who  demand  the  finest! 
Available  only  by  direct  factory  order.  Get  your  order 
in  A, SAP! 


*peo&&ze&  Ifaave  Only 
Unearned  j46&ttf 


•  Full  Autopatch.  with  or  without  reverse  patch, 
and  "LandHne"  or  Radio  Remote  Control  of  the 
Repeater. 

•  Radio  and/or  Landline  TouchTone™  Remote 
Control  of  such  repeater  functions  as  HI/LO 
Power;  Patch  Inhibit/Reset;  Switch  ID  Tracks; 
Repeater  ON/OFF;  PL  ON/OFF,  etc. 

•  65  Wl,  Transmitter! 

•  "PL"-CTCSS;  HI/LO  Pwr.;  Multi-Freq. 

•  Up  to  4  different  IDs;  Automatic  switching  to 
"Emergency  Power  ID*'  when  on  battery  pwr, 

•  Ultra-Sharp  tO  Pole  Xtal  Filter:  Xmtr.  Xtal 
oven— for  the  ■"ultimate"  in  stability. 

•  Timeout— Timer  Reset  Tone  Annunciator 

•  And  many  other  "custom-designed"  options 
per  your  request— such  as  auxiliary  receivers, 
radio  links,  etc.  Please  Inquire. 

Along  with  a  complete  line  of  Repeater 
System  Accessories  . .  .  such  as:  The  Fin- 
est Duplexers,  Cavities.  Cabinets  from  7" 
to  7't  Antennas,  "Hardline/'  Cables,  etc, 

2AHr.  &  220MHz 

(450  MHz  Soon!) 


Rear  View  of  SCR1000 
Receiver— Left.  Transmitter— Right 
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1 80  Day  Warranty 

TM  — Registered  Trademark  of  AT&T 

Call  or  write  today  and  get  the  details! 


SPECTRUM 


Export  Orders  —  Contact  our  international  Dept. 

1055  W.  Germantown  Pk.,  Dept.  SI  — i ^^^^^— ^^^^^— ^-^ 


NOW  Fully  "Commercial" 

P<vti&  21  Zl  X9,  91  W  93 7 

Mobile/Portable/Base 

Transceivers    also 

available! 


^f*ttn 

900  Specif U 

i  **%  w  m  4"n  m  •  f> 

«9C#fl  II 

,aiions 

RF  Output 30  Walts  typ. 

•  Lighted  push-buttons  for 

•  Supplied  with  ±  .0005%  Uv 

Infrrhtie  VSWfi  prool 

control/test    functions   & 

temalional  precision  Xtals. 

Sensitivity    0  3uV/20dB  Qi 

status  indicators. 

local    mic .,    &    FL-6   Pre- 

Select i¥ity-6dS  w  *6  5hHz: 

•  Stats  of  the  Art  CMOS 

selector. 

75d8#  ±  15kHz. 

control  logic  &  timers— 

*  Built-in  CW  IDer— Low  cur- 

-lOOdStf ±30  kHz, 

No  Relay  problems! 

rent  draw,  250  bit   PROM 

Includes  8  Pole  Xlal  Fltr. 

Memory'       Adjustable 

Sharper     10    Pole    Fltr 

Exclusive   Spec    Comm 

speed,  pilch,  time,  etc 

Available) 

MOSFET/Hot  Carrier  Diode 

•  Jacks     Provided     for 

rcvr.   front   end— reduces 

Remote  Control,    Auto* 

FEATURES 

'dense'  &  IM  problems! 

Patch,  DC  oul.  AF  in/out. 

•  Full   Metering  of  critical 

•  Built  in   AC   Supply  w/in~ 

COR  Switch,  etc, 

levels. 

stanl  bin/,  switchover  for 

•  True  FM—ForRpf  Audio 

•  Front  Panel  Controls  tor 

emergency  pwr  i+TrickeJ 

so  good,     n  sounds  like 

timers  5  AF  levels 

Chgr) 

direct'"' 

5-25  Wt;  2,   6,  &  12  Chan.,  2M  & 

220  MHz. 


Write  or  call 
for  further  info. 


SPEC  COMM  REPEATER  BOARDS,  SUB-ASSEMBLIES  &  ACCESSORIES 


SCR100 
BOARD 


These  are  Professional    Commercial  Grade"  Units  — Designed  tor  Ixireme  Environments  (  -  JO  to  +  60°  CI 


All  equipment  assembled  &  tested.    For  2M  fit  220  MHz. 


SCR100  Receiver  Board 

>  Wide  dynamic    range!    Reduces   overload, 

desense',  and  IM. 

i  Sens  03  uV/20  dB  Qt.  typ, 

I  Sel-  -6dB   &    ±    8.5  KHz,    90dB    .«      ±  30KHz. 
(-1 10dB  w/opl.  fi  Pole  Fltr.)  10  Pole  Fltr  Avail. 

"S  Meter"  Output. 

Exc.  audio  qualify!  Fasl  squelch!  S125.00  wfxlal 
8  Pole  Fltr.  (Highly  recommended.)  S15.00 

SCR100  Receiver  Assembly 

SCR1Q0  mounled  In  shielded  housing 
Same  as  used  on  SCR  1 000 
Completely  asmbld.  w/F.T.  caps.  S0239  corn,, 
AF  GAIN  POT.  etc,  Si 95.00 


X 

m 

I 


SCT  110  BOARD 


* 


,*Hfe 


FL-6 


SCAP  Autopatch  Board 

Provides  ail  Da  sic  autopatch  functions 
See  our  Dec  73  Ad  lor  details.  S225  00 

RPCM  Board 

Used  w.' SCAP  board  to  provide  "Reverse  Patch" 

and  fand-lme  control  of  rptr. 

Includes  (and  line  "answering"  circuitry  179  95 

WP641  Duplexer 

Superior  Band  Pass/ Band  Reject  design 
provides   great   rejection  of  "out-of-  band 
srgnais 

Extremely  easy  to  adjust 
-93dB  typ.  isolation    $495  00  (fully  cfcd,  out 
wfSCfl  10001 


FL-6  Rcvr  Front-End  Preselector 

•  6  Hi  Q  Resonators  with  FET  preamp. 

•  Provides  tremendous  rejection  of  "oul -of -band " 

signals  w.'out  the  usual  loss!  Can  often  be  used 
instead  of  large,  expensive  caviiy  fillers. 

•  Extremely  helpful  at  sites  with  many  nearby 
VHF  transmitters 

•  Gain:  apx.  10  dB 

•  Selectivity:  -20  dB  ®  ±2.0  MHz;  -60  dB  # 
±6  MHz  {Lyp.].  $85.00 

TRA  1  Timer  Reset  Annunciator  Board 

•  Puts  out  a  tone  "beep"  on  rptr.  xmlr  apx,  1  sec. 
after  rcvd.  signal  drops  —  thus  allowing  time 
for  breakers 

•  Resets  rptr.  time-out  timer  when  tone  Is  emitted 

•  Adjustable  time  delay  and  tone  duration 

•  For  use  with  CTdOOand  ID  100/250 

•  (20.95  (Add  $18.00  for  Inst.  K  Ck.  out  In 
8CR1000) 

CTCIOOCOR/Timer/Control  Board 

•  Complete  COR  circuitry 

•  Carrier  'Hang  &  TO.  Timers 

•  Remote  xmtr.  Inhibit/Reset  control 

•  Provision  for  panel  control  switches  &  lamps 

•  100%  Solid  State  CMOS  logic 

•  Many  other  features  $35.00 

ID250  CW  ID  &  Audio  Mixer  Board 

•  Adjustable  ID  tone,  speed,  level  timing  cycle 

•  4  input  AF  Mixer  &  Local  Mic  amp 

•  COR  input  &  xmn .  hofd  circuits. 

•  CMOS  logic;  PROM  memory— 250  bit s/qhan, 

•  Up  to  4  different  ID  channels: 

•  Many  other  features  Programmed  $65  00 
(1  chan.)  Add  1  Chan  S6  00  ea 

•  Local  MIC  $16  95 


I 


SCT110  Xmtr/Exciter  Board 

7  or  10  Wis  Ouipui    100%  Duly  Cycle! 

Infinite  VSWR  proof 

True  FM  tor  exc,  audio  quality 

New  Design  —  specifically  for  continuous  r 

service 

Very  low  in  "white  noise" 

Spurious     -  70  dB 

With  .0005%  xtat   $135.00 

8A-10  30  Wl.  Amp  board  &  Heal  Sink.  3  sec  LPF 

&  rel   pwr,  sensor.  $51.95 


SCT110  Transmitter  Assembly 

SCTH0  mounled  in  shielded  housing 

Same  as  used  on  SCR  1000 

Completely  asmbld,  w/F.T,  caps.  S0239  conn 

7  or  10  Wt.  unit  $199,95.  Add  $68.00  for  30  Wt 

unit 


COMM  U NIC  A  TIONS 


**"S8 


MOBILE/PORTABLE  TRANSCEIVERS  ALSO  AVAILABLE.  5-25  WL.2M  &  220  MHz!  (Shtp 

Norristown,  PA  19401    •    (215)631-1710  — 


TTC100  TOUCHTONE™ 
CONTROL  BOARD 

TTC100  Toucntone™  Control  Board 

•  3  digit  ON.  3  digit  OFF  control  of  a  single 
repeater  function  Of,  2  functions  ON  {2  digits 
each)  with  1  digit  (each)  OFF 

•  Can  be  used  to  pull  in  a  relay,  trigger  logic,  etc 

•  Typically  used  for  Rptr.  QN/GFF    HULO  Pv. 
PL  ON/OFF.  Patch  Inhibit/Reset,  etc 

•  Stable,  ant  i -fa  I  Sing  design.  5s,  Limit  on  access 

•  $85  00  |St25  00  irtst,  &  ckd  out  in  SCRT000  J 

Send  for  Data  Sheets! 

JHandL — $3,75  PA  residents  add  6%  tax) 


V*  Reader  Senrtce—see  page  211 
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Lore/i  Cariberg  WB5WDG 
2423  Canterbury 
Muskogee  OK  74401 


Alaskan  Adventure 

stalking  the  elusive  KL7 


If  you  crank  up  your  perseverance,  you  can  WAS, 


Yepr  I  got  Alaska!  After 
a  solid  year  of  frustra- 
tion, anxiety,  and  keen 
disappointment,  I  finally 
corralled  a  KL7  station. 

I  believe  Reader's  Digest 
said  that  Alaska  has  some- 
thing like  thirty-seven 
million  acres  of  land,  and 
the  Cat  I  book  shows  some- 
thing like  fifteen  hundred 
amateur  radio  stations  hav- 
ing KL7  calls  ...  so  it  looks 
like  getting  Alaska  would 
be  about  as  hard  as  hitting 
Texas  with  a  seven  and  a 
half  gallon  hat. 

Well,  believe  me,  it 
ain't!  The  first  thing  I  did 
was  set  up  a  sked  with  a 
station  at  the  North  Pole.  I 
had  already  worked 
Hawaii  and  Australia,  plus 
a  few  other  DX  points  of  in- 
terest, so,  with  a  sked, 
things  would  be  easy  and  I 
could  spend  more  time  on 
Delaware  and  the  Dakotas. 
But  the  sked  just  didn't 
come  off  as  expected  .  .  . 
three  times  each  week 
KL7IUM  and  I  would  toss 


CQs  back  and  forth  at  each 
other,  but  none  of  them 
made  connections  in  a 
faithful  six  months  of  ef- 
fort. One  by  one,  the  other 
states  came  dropping  in 
until  I  was  down  to 
Delaware  and  Alaska  , «  . 
and  try  as  1  would,  I  just 
couldn't  find  the  range, 

A  funny  thing  happened 
on  the  way  to  WAS, 
however ...  I  was  glued  to 
the  CW  bands,  and  one  day 
I  heard  a  CQ  that  ended: 
"CQ,  CQ,  CQ  de  LA 
WARE!"  I  went  back  to 
him,  not  being  sure  where 
LA  was,  nor  what  country 
had  calls  without  numbers. 
The  Callbook  said  that  LA 
was  Norway,  but  they  had 
a  number  after  the 
"LA"  ,  .  so  1  assumed  I 
had  read  3  into  a  W  .  .  . 
missing  a  few  dits  in  the 
translation.  Could  happen! 
So  1  called  and  called  .  .  , 
no  reply.  Then  1  told  my 
friend  WB5WDD  about  it, 
and  he  said  he  had  heard 
the  same  station  but 
couldn't    get    it    to    come 


back.  We  agreed  it  was 
Norway  .  .  .  and  let  it  go  at 
that.  Finally  I  landed  a 
Delaware  station,  and  it 
was  then  and  only  then 
that  I  realized  the  CQ  I 
heard  was  FOR  Delaware 
and  not  FROM  Norway.  It 
could  happen  to  anyone! 

But,  after  concentration 
on  Alaska,  I  began  to  hear 
a  few  KL7  stations  .  .  .  one 
of  them  coming  in  quite 
clearly  on  a  Sunday  after- 
noon. He  called  CQ  South 
America,  so  I  waited 
through  several  of  his  calls 
until  finally  I  assumed  he 
would  not  get  his  desired 
station,  Then  I  called  him 
and  anxiously  awaited  his 
return  call,  it  came  like 
this:  "Can't  you  hear?  I  am 
calling  South  America!"  So 
there  was  lesson  number 
XX  on  CQ  courtesy  .  .  .  but  I 
kept  listening  and  dialing. 
One  evening  I  heard  a 
truck  driver,  mobile  in 
California,  rag  chewing 
with  a  strong  KL7 
station  .  .  .  so  1  waited 
; ,  ,  and    waited     .  .  .     and 


waited  .  .  .  not  daring  to 
holler  "break"  after  the 
previous  experience.  They 
gabbed  a  good  half  hour, 
and  the  truck  driver,  who 
evidently  had  not  read  the 
book  on  ham  courtesy, 
either,  closed  by  saying, 
"I  have  a  buddy  tuned  in 
on  us  now  that  would  like 
to  have  a  word  with 
you  ...  so  I'll  be  .  . .  .  etc., 
etc."  And  the  buddy  took 
over  until  the  band  closed! 
Well,  it  was  important .  .  . 
the  buddy  was  trying  out  a 
new  rig,  and  he  wanted  the 
opinion  of  this  stranger  in 
Fairbanks  on  whether  he 
should  buy  the  rig  or  not! 
Finally,  in  desperation,  I 
decided  that  the  next  KL7  I 
heard  would  either  pitch 
me  out  on  my  ear ;  .  .  or 
QSL!  And  then  it  came  .  .  . 
again,  a  strong  station  in 
KL7-land  hooked  up  with  a 
California  ham  .  .  ,  and  I 
sat  through  the  usual 
routine  of  statistics  before 
timidly  shouting  "break" 
plus  other  pertinent  data 
that   I   thought  would  get 
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me  through.  There  was  a 
short  silence  and  KL7  said, 
"I  believe  we  had  a 
breaker ,  .  ,  come  on  in, 
breaker!" 

Here  was  the  chance  I 
had  been  so  tong  waiting 
for  .  .  .  and  behold,  my 
voice   almost  failed   me! 

Finally  I  got  it  out: 
"KL7ABC,  this  is 
WB5WDG,  Muskogee, 
Oklahoma   Do  you  copy?" 

There   was    an    exciting 
few    seconds    of    dead 
silence,  and  then  Califor 
nia  said,  "I  believe  he  is 
calling  you,  KL7  " 

Then  KL7  said,  "No,  I 
think  he  was  calling  you." 
and  with  that,  they  went 
back  to  their  aforemen- 
tioned QSO  and  never  paid 
me  another  bit  of  atten- 
tion. I  snapped  off  the  rig, 
snapped  at  my  XYL,  and 
told  her  where  they  could 
put  Alaska  if  Russia  ever 
wanted  her  back  .  and 
went  to  bed,  only  to  roll 
and   toss  and   count  cari- 


bou, grizzlies,  fjords,  and 
permafrost, 

But  the  final  blow  came 
a  couple  weeks  ago  when 
KL7  came  in  quite  clearly, 
slowly,  and  with  a  hesitat- 
ing dahdididahdit  followed 
by  SA  .  .  so,  naturally,  I 
assumed  that  this  was  a 
Novice  newly  upgraded 
who  was  trying  out  his  new 
wings  I  went  back  to  him 
in  fear  and  trembling,  hop- 
ing that  this  was  it.  And  it 
was  ...  he  heard  me  and 
came  back  loud  and  clear. 
A  real  live  KL7  .  .  .  and  he 
was  answering  my  call  .  . 
at  last,  the  big  hunt  was 
over  I  was  so  excited  that  I 
almost  missed  his  QTH 
when  he  gave  it  as  Ft. 
Bragg,  North  Carolina.  He 
had  been  transferred  from 
a  military  base  in  Alaska 
and  was  still  using  his  KL7 
call .  .  .  the  SA  I  had  heard 
after  the  dahdididahdit 
was  not  an  SA  at  all,  but  a 
four.  Your  ears  hear  what 
you  want  them  to  hear. 


But  enough  of  that  stuff 
,  .  .  quitting  never  gets 
it ,  ,  ,  and  I  just  didn't  quit. 
Quite  by  accident,  I  heard 
a  QSO  that  ended  identify- 
ing itself  as  having  a 
treasured  Alaska  station  as 
one  of  the  participants. 
Again  I  waited  patiently 
until  it  ended,  and  f  swung 
in  behind  the  finale  with 
my  call.  Believe  it  or  not, 
the  KL7  answered 

At  last,  my  luck  had 
changed  and  I  was  ready  to 
apply  for  my  WAS  award. 
His  signal  was  strong... 
his  fist  was  great . . .  and 
everything  was  deathly 
quiet.  He  acknowledged 
my  call,  gave  me  his  name. 
and  then  started  with  his 
QTH  — just  as  a  4-land  sta- 
tion with  a  million-Watt 
linear  started  his  big  CQ, 
almost  knocking  my  cans 
from  my  ears.  I  ditted  a  few 
thousand  times  and  he 
stopped  just  as  the  lad  in 
Anchorage  was  telling  me 
that  he  had  to  get  to  work, 


but  would  answer  my  QSL 
as  soon  as  he  got  it.  And 
that  ended  that .  .  .  thanks 
to  the  million-Watter  in 
orange  country. 

Only  this  time  I  was 
ready.  This  had  happened 
to  me  before  .  .  .  many 
times  ...  so  I  was  pre* 
pared.  While  I  was  listen- 
ing to  the  KL7  QSO,  I  was 
copying  his  data  as  he  sent 
it  to  the  former 
recipient  .  and  even 
though  Florida  knocked 
the  orange  juice  out  of  my 
coax,  I  was  ready  with  the 
proper  address  and  now 
have  my  QSL  merrily  on  its 
way  to  Anchorage  with  an 
SASE  enclosed! 

Why  didn't  I  refer  to  the 
CailbookJ  Well,  this  lad 
had  already  said  that  he 
was  too  new  to  be  in  the 
latest  edition  of  the 
Call  book  and  he  had  to  get 
his  QSLs  in  care  of  his  dad, 
who  was  in  the  book!  Prac- 
tice may  not  make 
perfect  .  .  .  but  it  helps. ■ 


NEW  MFJ  Dual  Tunable  SSB/CW  filter 


lets  you  zero  in  SSB/CW  signal  and  notch 
same  time. 


out  interfering  signal  at  the 


FftfQiiEAicr 


WtWHt  t    itiuiti  ft 


Fl  WF>75J 


Ham  Radio's 
Most  Versatile  Filter 


$79 


95 


The  MFJ-752  Signal  Enhancer  ts  a  dual  tunable. 
SSB/CW  active  niter  system  that  gives  you  signal 
processing  performance  and  flexibility  that  others 
can't  match. 

For  example,  you  can  select  the  optimum  Pri- 
mary Filter  mode  tor  an  SSB  signal  zero  in  with 
the  frequency  control  and  adjust  the  bandwidth 
for  best  response  Then  with  the  Auxiliary  Filter 
notch  out  an  interfering  heterodyne  .  *  .  or  peak 
the  desired  signal. 

For  CWt  peaK  ooth  Primary  and  Auxiliary  Fitters 
for  narrow  bandwidth  to  give  skirl  selectivity  that 
others  can't  touch.  Or  use  Auxiliary  Filter  to  notch 
out  a  nearby  QSO. 

The  Primary  Fitter  lets  you  peak,  notch,  low 
pass,  or  highpass  signals  with  double  tuned  filter 
for  extra  steep  skirts    The  Auxiliary  Rlter  lets 
you  notch  a  signal  to  70  db   Or  peak  one  with  a 
bandwidth  down  to  40  Hi. 

Tune  both  Primary  and  Auxiliary  Filters  from 


300  to  3000  Hz.  Vary  the  bandwidth  from  40  Hz 
to  afmost  flat.  Notch  depth  to  70  db. 

MFJ  has  solved  problems  that  plague  other 
tunable  filters  to  give  you  a  constant  output  as  a 
bandwidth  is  varied.  And  a  linear  frequency  con 
trol  And  a  notch  filter  that  is  tighter  and  smoother 
for  a  more  effective  notch. 

Worts  with  any  rig.  Plugs  into  phone  jack.  2 
watts  for  speaker.  Inputs  tor  2  rigs. 

Switchable  noise  limrter  for  impulse  noise; 
trough  clipper  removes  background  noise. 

Simulated  stereo  feature  for  CW  lets  ears  and 
brain  reject  QflM  Yet  off  frequency  calls  can  be 
heard. 

Speaker  and  phone  lacks.  Speaker  is  disabled 
by  phones.  OFF  bypasses  filter.  110  VAC  or  9 
to  18  VDC.  300  ma.  10x2x6  inches. 

Every  single  unit  is  tested  tor  performance  and 
inspected  for  quality.  Solid  American  construction, 
quality  components. 


The  MFJ-752  carries  a  full  one  year  uncondi- 
tional guarantee. 

Order  from  MFJ  and  try  il  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  a  re- 
fund (less  shipping). 

To  enter,  simply  call  us  toJI  free  800  647-1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  for  (79.95  plus 
$3.00  for  shipping/handling. 

Don't  wait  any  longer  to  use  Ham  Radio's  most 

versatile   filter.    Order   your   MFJ    Dual  Tunable 
SSB/CW  Filter  at  no  obligation,  today.     ^ms2 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  ....    800-647-1800 

For  technical  information,  order/repair  status,  in 
Miss,,  outside  continental  USA,  call  601-323-5869. 
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H.  Lawrence  Laupheirmr  K3FDL 
4110  Fields  Drive 
Lafayette  HUt  PA  19444 


The  Last  DXpedition 

—  "QTH  hr  is  Purgatory" 


What  the  devil  is  going  on  here? 


This  old-timer  was  one- 
in-a-million,  with  a  per- 
sonal history  dedicated  to 
amateur  radio.  He  was  the 
envy  of  operators  the 
world  over.  He  held  more 
certificates  than  the 
average  ham  ever  knew  ex- 
isied,  was  winner  of 
numerous  contests  and 
citations  from  all  over  the 
world  for  amateur  radio 
services  above  and  far 
beyond  the  call  of  duty, 
and  was  designer  and 
builder  of  practically  every 
type  of  radio  equipment 
from  the  spark-gap  days  on 
up.  This  old-timer  had  just 
expressed  his  last  "73" 
along  with  his  final  "dah- 
dit-dah."  In  simple  words, 
he  died. 

He  awakened,  feeling  no 
pain,  and  discovered  he 
was  lying  on  a  very  comfort- 
able, elaborate  bedr  in  a 
gorgeous  room  which  was 
permeated  by  the  faint 
odor  of  burning  sulphur, 
"Oh,  brother/'  sighed  the 
old-timer,  "I  knew  this 
would  happen  to  me.  I 
should  have  been  more 
careful  to  always  stay  within 
the  legal  bands,  t  knew  1  was 
wrong  in  using  that  'Califor- 
nia Kilowatt'  so  often,  and  I 
should  not  have  worked 
those  guys  with  the  H5,  XU, 
XV,  3W8,  and  8F  calls.  Yes, 


I'm    confined    to    eternal 
damnation!" 

'Just  a  minute  there,  my 
friend.  Don't  be  upset 
about  what  happened  to 
you."  lumping  from  his 
bed.  the  old-timer  found 
himself  face-to-face  with  a 
man  who  was  reddish  of 
face  and  the  epitome  of 
sartorial  splendor  in  his 
superbly  tailored  suitr 
bright  red  socks,  and  foot- 
long  cigar.  The  old-timer 
could  plainly  see  the  horn- 
like protrusions,  all  polished 
and  gleaming,  near  the 
top  of  the  man's  head,  and 
even  the  shadow  of  a  tail 
extended  from  his  rear. 
"Allow  me  to  introduce 
myself,  I  am  lovingly  called 
Satan  by  my  many  ad- 
mirers and  I  welcome  you 
to  Purgatory.  Now,  don't 
get  yourself  all  uptight 
about  things  you  heard 
concerning  me  and  my 
home  from  those  narrow- 
minded  people  up  there 
where  you  used  to  live.  I've 
been  given  a  bad  press  all 
my  life,  and  I  honestly 
don't  feel  I  deserve  such 
humiliating  treatment. 
They  don't  like  me  up  there 
for  some  reason,  and  they 
sure  paint  a  black  picture 
of  Hell.  Now,  don't  misun- 
derstand   me  — it's    Hell 


down  here  alright,  but  we 
still  have  plenty  going  for 
us,  as  you'll  soon  discover. 
Here,  have  a  glass  of 
20-year-old  bourbon,  a  fine 
cigar,  and  pull  up  a  chair. 
Tell  me  all  about  yourself. 
you  lucky  man!" 

Before  the  old-timer  had 
time  to  collect  his 
thoughts,  Satan  started  in 
again,  "Look,  pal,  I'm  going 
to  try  to  make  you  like  it 
down  here.  Sure  it's  Hell, 
but  just  for  openers,  tell  me 
what  you  like  the  best.  Do 
you  want  a  dozen  or  so 
beautiful,  sexy  gals  — or 
maybe  you'd  like  to  be- 
come a  millionaire?  Is  it 
just  hunting,  fishing,  and 
yachting  you  like?  Tell  me 
what  'turns  you  on'  and  it's 
yours,  absolutely  free  of 
charge,  with  no  strings  at- 
tached." 

"Well,  Mr  Satan/'  re- 
plied the  old-timer,  "up 
there  I  was  one  hell,  oh, 
pardon  me,  of  a  ham  radio 
operator,  and  I  thought  just 
maybe  you'd  have  ..." 

"A  ham  radio  operator!" 
screamed  Satan.  "Why  the 
hell  didn't  you  say  so  in  the 
first  place!  Quickly,  come 
with  me."  Satan  then 
rushed  the  old-timer  out- 
side to  a  warehouse, 
unlocked  the  door,  and 
said,  "Well  start  with  your 


tower  Here's  a  nice 
medium  height  one  of 
about  500  feet,  OK?" 

"Wow!"  yelled  the  old- 
timer.  "These  are  built  bet- 
ter than  the  commercial 
towers  up  there.  You  sure 
there's  no  catch  to  this?" 

"Aw,  come  on,  pal," 
replied  Satan.  "Would  I 
fool  you  when  you're  going 
to  be  my  guest  for  quite 
some  time?  Why  shouldn't 
I  try  to  please  you  with  the 
best  of  everything  just  to 
make  you  happy?  Sure,  it's 
Hell  down  here,  as  I  said 
before,  but  we  still  have 
much  more  to  offer  a  nice 
guy  like  you.  Now,  let's  get 
some  antennas  up.  How's 
this  — a  simple  Christmas 
tree  of  rotary  beams,  sim- 
ple 10-element  beams  for 
every  band?  I'll  have  them 
erected  immediately." 

"Yes,  but  what  am  I  go- 
ing to  do  for  a  transmitter 
and  receiver?"  queried  the 
skeptical  old-timer, 

"Never  fear,  friend, 
Satan  is  here.  Take  a  look 
and  pick  up  any  of  these/' 
Here  was  a  room  filled  with 
every  late  model  transmit- 
ter and  receiver,  all  in 
sealed  cartons.  The  old- 
timer  was  dumbfounded, 
as  he  had  never  owned  any 
equipment  that  wasn't 
"home  brewed." 
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GENERAL  COMERAGE  TO 

YOUR  PRESENT  HF  OR  \IHF 
RECEIVER  OR  TRANSCEIVER 

Haven't  you  always  wanted  an  All-Wave 
Receiver  with  continuous  coverage 
and  performance  comparable  to  ' 
that  of  your  present  Ham  Receiver 
or  Transceiver? 


Wish  no  longer — 

Clegg  "ALL-BANDERS"  do  it  for  you! 


"ALL  BANDER"  MODEL  AB-144 


If  you're  a  VHFer  without  a  "low-band"  re- 
ceiver the  AB-144  model  will  really  excite 
you.  It  tunes  from  below  the  AM  Broadcast 
Band  on  up  through  30  MHz  with  no  gaps. 
Works  great  with  any  of  the  popular  2  meter 
rigs  such  as  the  YAESU  FT-225RD  and  FT-22I; 
KENWOOD  TS-700  series;  KLM  2700  etc. 


"ALL-BANDER"  GENERAL  DESCRIPTION 

Clegg's  "ALL-BANDERS"  are  solid  state  up- 
converters  designed  for  installation  at  the 
input  of  an  appropriate  HF  or  VHF  receiver, 
Output  is  on  28-30  MHz  or  144-148  MHz  de- 
pending on  the  specific  model. 

A  singl  e  band-switch  on  the  "ALL-BANDER" 
selects  the  segment  of  the  spectrum  to  be 
tuned  and  then  all  tuning  and  mode  selec- 
tion is  performed  at  the  associated  receiver 
or  transceiver.  Receive  AM,  USB,  LSB,  CW,  FSK, 
AFSK,  RTTY  etc.  as  established  by  receiver, 


"ALL  BANDER"  MODEL  MB-28-9 

When  connected  to  your  present  "ham 
band  only"  transceiver  or  receiver  provides 
continuous  coverage  from  100  KHz  to  18  MHz 
with  stability,  calibration,  selectivity  and 
other  characteristics  identical  to  that  of  the 
associated  receiver. 

Several  other  models  are  currently  in  development 
for  release  during  1979.  Drop  us  a  line  and  we'll  add 
your  name  to  our  MAILING  LIST. 


Communications  Corp. 

1911  Olde  Homestead  Lane 

Greenfield  Industrial  Park  East 

Lancaster,  PA    17601 

{717)299-7221 
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"Wait  a  minute,  friend/' 
said  Satan.  "Pick  up  a  good 
linear  while  you  are  at  it. 
And  by  the  way/'  he 
whispered,  edging  over  to 
the  old-timer,  "how  about 
one  of  my  special  'Satanic 
Kilowatts'  that  makes  those 
'California  Kilowatts'  up 
there  sound  like  peanut 
whistles?  Here's  a  great 
new  10  kW  job. 

"Sure,  this  is  Hell,  but 
answer  me  truthfully;  did 
anyone  up  there  ever  offer 


a  nice  guy  like  you  so  much 
for  free  with  absolutely  no 
strings  attached?" 

The  old-timer  was  ab- 
solutely at  a  loss  for  words. 
Having  scrounged  all  his 
life  for  every  dime  to  buy 
used  parts  to  build  any- 
thing he  ever  operated,  he 
never  dreamed  he  would 
be  so  fortunate  as  to  have 
such  magnificent  ap- 
pliances to  operate  for  all 
eternity.  "Let's  get  this  set 
up!'    yelled  the  old-timer. 


"I  just  can't  wait  to  get  on 
the  air!" 

"Certainly/'  said  Satan. 
With  a  wave  of  his  smoking 
hand,  there  was  a  loud  clap 
of  thunder  and  a  puff  of 
sulphur-ridden  smoke,  and 
the  old-timer  found  him- 
self in  a  shack  fit  for  a  king, 
with  everything  properly 
set  up. 

"Great  great,  absolutely 
beyond  belief!"  cried  the 
old-timer.  I  just  don't  know 
how  to  thank  you  enough. 


I'm  going  on  the  air  to  tell 
everybody  up  there  the 
true  story  of  you  and  your 
kindness,  Mr,  Satan.  I'll  tell 
them  the  absolute  truth 
about  the  goodies  you 
have  to  offer  everyone.  By 
the  way,  where  do  I  plug  in 
this  magnificent  equip- 
ment?" 

"Well,  my  friend/' 
replied  Satan  as  he  hastily 
headed  for  the  door, 
"that's  the  hell  of  it— we 
have  no  electricity!"B 


Randy  Hoffman  WB6WQN 
991  42nd  Street 
Sarasota  FL  33580 


An  Audio  Morse  Memory 


got  a  tape  recorder? 


Listen  to  your  own  fist  — and  learn. 


The  tape  recorder  de- 
coder (Fig.  1)  can  be 
very  useful  and  is  easy  to 
duplicate.  It  converts  an 
audio  signal  to  dc  to  key  a 
relay.  Code  can  be  record- 
ed on  a  tape  recorder,  then 
played  back  through  the 
decoder,  thus  keying  a 
transmitter,  monitor,  or 
both.  Works  just  dandy  for 
a  "CQ"  tape  or  a  "CQ  field 
day"  tape.  CW  can  also  be 
recorded  from  a  receiver 
and  then  played  back  to 
key  your  transmitter,  let- 
ting a  fellow  amateur  hear 


his  own  fist!  A  delayed  test- 
transmission  with  a  timer 
can  also  be  arranged, 
allowing  you  to  check 
signal  quality  from  a 
friend's  shack. 

Parts  List  for  Tape 
Recorder  Decoder 

Q1 — For  maximum  sen- 
sitivity, a  high-gain  tran- 
sistor such  as  a  2N447A 
(gain  of  200)  should  be 
used.  But  any  transistor  of 
reasonable  gain  is  OK 
(2N338,  2N3641,  2N3843, 
etc.).  A  PNP  transistor  can 


OUTPUT  k 

FROM     TAPE  ^CI         !' 


TAPE    REQQRQEP    DECODER 
Tl  DI-D4 


TO 

TRANSMITTER         »    - 
MONITOR  *    ■■    » 


RECORDER 


SC3>f 


Fig.  1.   Tape  recorder  decoder  schematic  diagram. 


be  used  as  easily  by  revers- 
ing the  polarity  at  the  bat- 
tery and  C3  (2N1307, 
2N404,  2N408,  2N1025 
with  a  gain  of  100). 
CI  —  .001  to  005  uF  rf  by- 
pass, 

C2  — .1  to  ,25  uF  disc 
ceramic,  mylar,  or  elec- 
trolytic (6  V). 

L1  —  .5  H  choke.  A  toroid 
is  best  because  of  its  small 
size  and  low  losses.  The 
value  is  not  critical  and  can 
be  replaced  with  a  68-  to 
100-Ohm  resistor,  though 
performance  is  degraded 
slightly  when  demodulat- 
ing low  frequencies. 
C3—1  uFto2  uF,  3  V  elec- 
trolytic. 

T1  —  miniature  transistor 
audio  output  transformer 
with  primary  of  8  Ohms  (to 
match  tape  recorder  out- 
put)  and  a  secondary  of  500 


to  1000  Ohms. 
D1-D4—  1N34    or    equiv- 
alent, just  about  any  small- 
signal,    germanium    diode 
will  work. 

K1  —  reed  relay  with  3-  to 
6-volt  coil.  A  10-Watt  reed 
relay  with  coil  can  be 
bought  at  Lafayette  Radio, 
or  a  range  of  relays,  with 
and  without  coils,  can  be 
obtained  at  suppliers. 
B  — battery,  3  to  6  V. 

None  of  the  part  values 
are  critical.  The  volume 
control  setting  on  play- 
back and  record  will  have 
to  be  adjusted  to  obtain 
the  best  results.  Playback 
volume  should  be  as  low  as 
possible  to  prevent  back- 
ground noise  from  causing 
odd  clicks,  or  overloading 
from  causing  mushy 
characters^ 
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30-DAY  GUARANTEE 


90  DAY  FULL  CREDIT  TRADE-IN  ■  FREE  SHIPPING  VIA  UPS  ONLY 


Limited  quantities,  F 
come,  first  served. 


irst 


Allied 


(if  weight  or  size  exceeds  UPS  max.,  we  will  ship  freight  cot/ect) 

Standard 


AX  IfO  R#c*iver 


Artie  co 


KT59 


*  * 
29 
J9 

79 
45 


225 
95 


PV  50 
CN  50 
CN-144 
TXtt 
421  VFO 

II W  Waters 

Nu  ver  Tor  7  f  «  Con v .  $  75 

4100  55B  Xmiirer  395 

670  55  B  Adaptor  39 

Co  Dan  Keyfr  95 

Central 
Electronics 


TR»JMeter 
TJX  Tr*n$mitltr 
TRHJMvlcfFM 
AC-4  AC  Supply 
TR  J!  C  TrflniC*ivef 

CC-t  console 

CP5  1  Supply 

SC-3  Conv 

SC-*  Cw>* 

5C  1  Calibrator 

The  above  all  aittmtHKJ 

complete  p kfl  Only  1200 


Dycomm 


10  o  ?W  Ampi 
35-0  401N  HOOut 
470-25  450  MC 
P-141A  16  Amp  Supply 


Eico 


ioov  rransmJirer 

MM  3  Scope 

20  A  SS  B  Adaptor 


Glegc 


66'tff  6M  XCvr 
f^er  6MXcvr 
inlerceplor  fiRCUR 
Ant  Pre  Amp 
All  0 a nder 
HT  14* 

fw  j;  b  xcvr 


125 
69 
79 


*V29 

115 

59 

275 

22 

69 

125 

259 


720  Transmitter 

722VFO 

330  Modulator 


Eimae 


Af  67  Transmitter 
PMR  B  Receiver 


Gtnava 


GTX22W  FM 
GTX-2O0  3AA  FM 


1125 

130 

120 

95 


49 
39 


l    4^ 

79 


has 

149 


Globe/Galaxy 


Colli 


75A4Rec«iv*f 
7SS3B  Rece«v*f 
75S1  Receiver 
XWAA  ?  xcvr 
33S1  Xmitrer 
PM  2  AC  Supply 
514  F2  AC  Supply 
3V2B5  Console 
361D?  Mount 


Drake 


2A  Receiver 
26  Receiver 
3AQSPKRQMULT 
R4  Receiver 
R4  B  Receiver 
R4  C  Receiver 
MS  4  speaker 
7  NT  Transmitter 
2NT  Transllfer 
Tft  6 


1395 

349 
S95 
J49 

95 
139 
425 

29 


S149 

29 
2fl9 
349 
399 

19 
125 

99 
695 


VHP  6*?Trenim 
Onef  Transmitter 
Galaxy  111  Xcvr 
Galaxy  V  Xcvr 
Galaxy  vMkn 
GT  550  Xcvr 
GT  500A  Xcvr 
AC  400  Supply 
FM2T0  2MFM 


%  39 
39 

159 
119 


Gomet 


Com  1 1  2M 
Com  1 1  6M 

Com  JV2M 
GC  105  2M 
G  2»Xcvr 
G  50  Xcvr 


379 

329 

79 

n 


t  75 

129 
115 

149 
149 


Hallieraftert 

S  10B  Receiver  %  99 

SX  V01  Receiver  159 

HT  32  Transmitter  179 

HT-32B  Transmitter  269 

sx-99  Receiver  79 

5X115  Receiver  349 


The  inventory  quantities  of  the  items  shown 
in  this  list  vary.  There  may  be  one  or 
several  of  any  item.  Some  items  may  be 
sold  by  the  time  you  read  this  ad.  It  is  also 
likely  that  we  have  items  in  stock  that  are 
not  listed,  as  a  result  of  the  many  trades  we 
make  each  day.  We  reserve  the  right  to  sell 
accessories  and  power  supplies  with  match- 
ing transceivers  and  transmitters.  Please 
allow  up  to  10  working  days  to  ship  your 
order  so  that  we  may  check  and  service  the 
gear  you  purchase. 


KENWOOD  Your  price 

TSB20 $1055.00  . . .  $896.75 

TS80S $1249.00  . . .  S1061.65 


MT  37  Transmitter  I9t 

MTJUTrartsmitier  4* 

SX  9?  Receiver  ft 

sx  117  Recover  m 

5R  ISO  Xcvr  259 

SR  140  Xcvr  159 

SX  146  Receiver  its 

NT  44  Transmitter  159 

SX  ill  Receiver  14V 

SX  122  Receiver  249 

5  36  UHF  Receiver  125 

Hammarlund 

MO  iioavmf  Receiver  i1t9 

HO  11 OO  Receiver  119 

HQ-llGAC  Receiver  149 

HQU5X  Receiver  169 

HQ-17QC  Receiver  159 

HQ- 1 60  R  ece  \ ver  379 

HO  215  Receiver  259 

SP  600  Receiver  179 

HX  50  Transmitter  149 

Heathkit 


Johnson 

l  xwMatctibox/swR 
Courier  Linear 
Ranker  I  Transmitter 
Ranger  II  Transmitter 
Valiant  f  Transmitter 
Invader  2000  Xmitt 

Kenwood 

T-599  Transmitter 
R  599  Receiver 
TS  520Tranc 
QR  464 

QR  464  Receiver 
TV  502  Trans  ver  tor 


Knight 


T  60  Transmitter 

r  100  Receiver 

TR  lOSTrartcur  7M 


Lafayette 


SB  -300  Receiver 
SB  301  Receiver 
HR  10  B  Receiver 
SB -303  Receiver 
SB  220  Linear  Amp 
SB  102  Trivcwr 
DX  60S  Transmitter 
HW  32  Transmitter 
HW  100  Transceiver 
SB  100  Tran&ceiver 
SB  401  Transmitter 
SB- 101  Transceiver 
SB  450 Digital  Freg 

DUpiav 
HW»Tw»r 
Also  Sixer 
K  ICMonrtDT 
VHF-1  Seneca 
MW  13  Transmitter 
HP  23  AC  Supply 
HP  23BAC  Supply 
HW  202  27*  FWXCvT 


1199 

229 

69 

369 


HA  BOO  Receiver 
HP  350  Receiver 
HE  45  Transceiver 


Midland 


379 
69 
•5 
249 
299 
249 
34* 

149 


If 
75 
4f 
St 
ISP 


509HT 


ill  en 


SB  420  Spectrum  Ana ty i  120 


SB- 102  Xcvr 

sa  6io Scope 

HA  20  6m  Linear 

SB  434  Console 

SB  604  Snkr 

SB644VFO 

SB230Unear 

SB  104  Transceiver 


IC212MFMXcvr 
IC  230  Demo 
IC  22A  2AA  FM  Xcvr 
IC  30A432MCFM 


JOT 

95 
125 

175 

29  50 

129  50 

359 

625 


S299 

349 

its 

24f 


92200  Transmatch 
90651  A  Grid  Dipper 

National 

NC  770  Receiver 
NC  300  Receiver 
N  C  X  -5  T  ransc ei  ver 
NCX  5MKII  Transcvr 
NC  303  Receiver 
AC  SOOACSuppty 
NC  X  500  Transceiver 
NCX  3  Transceiver 
NC  190  Receiver 
NC  105  Receiver 

Regency 

HR  2B2M  FM 
MR  720  FM220MC 
AR  7  2M  Amplifier 
HR252MFM 
HR  6 Meier  FM 


SBE 


SB  34  Transceiver 
SB -33  Transceiver 
SB  144  2MFM 
SBZ  LP  Linear 


fl« 
139 
*5 
139 
129 
495 


1289 
2B9 
429 
259 
239 
179 


%   39 

59 
79 


S  B9 

149 
49 


1149 


JT49 
95 


tin 

129 
279 
299 

199 
69 
199 
149 
149 
49 


$169 

IBS 

B5 

225 

16? 


$249 
189 
175 
179 


Tern  pa 


SRC  146HT 

S149 

Tempo  one  Xcvr 

1299 

126  M  Trnscvr 

195 

AC  One  Supply 

79 

SRC  144 

395 

FMM2MM  T 

149 

SRCJ51T 

Swan 

250 

CL230Tincur220MC 

179 

FMH2Mw/T  alkie 

149 

TOO  CX  Xcvr 
260  Cygnet 

MB 
289 

Tan  Tea 

779  C  vpnet 

329 

PM3  Trnsyr 

1    49 

500  Xcvr 

299 

Argonaut  Xcvr 

199 

500 CX  Xcvr 

3*9 

XR  40Keyer 

79 

117  XC  AC  Supply 

95 

RX- 10  Receiver 

49 

14X  DC  Module 

30 

S-aoSionafrter 

29 

MX  II  Linear 

475 

Tr.ion  n 

479 

K  K  V I  6  Meter 

750  C  6M  XCVr 

550 
349 

Taatu 

FM2X2MXcvr 

169 

FT  401  Xcvr 

5499 

FM  I210A2M 

249 

FRDX4005OHec 

125 

350  Transceiver 

269 

FT2Ay1o  7M  FM 

249 

350C  Xcvr 

299 

FT  101 B  Xcvf 

549 

600R  Receiver 

339 

FL-2100B  Linear 

295 

600 T  Transmitter 

3.99 

FV  101  VFO 

79 

410VFO 

79 

101  £  Xcvr  Demo 

695 

YAESU  FT227RA 

Regular  S399,  save  $60.  Your  price  $339. 
Cash  — no  irade. 


FT101F.. 
FT101EE. 
FT1D1FX. 


Your  price 

$799.00  , , . .  $679.15 
$759,00 ....  $645,90 
$699,00.,.  $594,15 


YAESU 


Test  Equipment  Bargains 


Boonton  "O"  Meter  , *  .  .  . 

Tektronix  5140    .  , *  .  . 

Tektfonix  54  5 A  . _..-,  _  ,  .  ?  .  ¥  .  t  .  , 
5  3/54 A  Plug- in  wide  band  prearnp   . 

Hickok  69 S  Generator.  ,  . 

BenrJix  BC221  Freq  Meter 

Polarad  Spectrum  Analyzers  AB4~I\  . 

Hewlett  Packard  400C. 

Precision  E  400  Signal  Generator.  .  * 
Electro  Impulse  Spectrum  Analyzer  . 
Dyria  Sciences  ModeJ  330  Digital 

Multimeter +  ,  ,  ,  »  ,  ,  . 

Hewlett  Packard  4905A  Ultra  Sonic 

Detector .  .  . 

Hewrett  Packard  120 A  Scope 

TS323/UR  Frequency  Meter 

Hewlett  Packard  491 0B  Open  Fauh 

Locator  ......  

Bird  Mod  43 •*•*»• 

General  Radio  650A 

Measurements  Mod  80.  .  .  . 

Nems  Clark  1400 

Ballantine  300H 

PACO  Scope  Mod  S-50  .  .  . 

Singer  FM  IOC 

Simpson  260  V,O.M 


S295 

249 

950 

75 

G9 

39 

1695 

75 

125 

395 

195 

550 
250 
175 


. 


4.4* 


*       •      -•      S      f      > 


MIDLAND  13-510 

Regular  $399,  save  $60.  Your  price  $339 
Cash — no  trade. 


YAESU  CPU-2500RK 

KEYBOARD  MIKE 
Regular  $585.  Your  price  $497.25. 

Cash— no  trade, 


MAIL  &  PHONE  ORDERS  WELCOMED.   BANK  AMERICARD  ACCEPTED.    ALL  UNITS  GUARANTEED 
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DIVISION  OF 


4033  BROWNSVILLE  ROAD 
TREVOSE,  PA.  19047 

Telephone:        Toll  Free: 
(215)357-1400    1800-523-8998 
<215)  757-5300 


»"H4 
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Michael  Black  VE2BVW 
16  Anwoth  Road 
Montreal,  Quebec 
Canada  H3  Y  2E7 


The  Amazing  Active  Attenuator 


can  you  find  a  use  for  it? 


The  op  amp  is  the  answer. 


I'm  sure,  by  now,  you 
have  heard  of  many  uses 
for  op  amps.  But  did  you 
know  that  they  can  be  used 
as  attenuators?  For  some 
uses,  they  are  better  than 
attenuators  consisting  of 
only  resistors.  While  the 
principle  is  very  simple,  I 
have  not  seen  much  men- 
tion of  it  in  the  various 
electronic  magazines. 

In  an  inverting  op  amp 
amplifier,  as  shown  in  Fig, 
1,  the  gain  can  be  varied 
from  the  open  loop  gain 
down  to  a  gain  of  one.  This 
gain  is  determined  by  the 
equation  Rf/Rjn*  where  Rf 
is  the  resistor  from  the  out- 
put to  the  input  and  Rjn  is 
the  resistor  from  the  driv- 
ing source  to  the  input  of 
the  op  amp  (Fig.  1).  Now, 
what  happens  if  Rjn 
becomes  greater  than  Rf? 
To  save  you  the  trouble  of 
running  this  experiment, 
the  answer  is  that  there  is  a 
loss  from  input  to  output 
and  the  circuit  becomes 
what  I  call  an  active  at- 
tenuator. 

There  are,  unfortunate- 
ly, some  disadvantages  to 
this  attenuator.  The  first 
problem  is  that  an  active 


component,  along  with  its 
associated  power  supply,  is 
required.  Also,  frequency 
response  is  restricted  to  the 
bandwidth  of  this  active 
component.  Next,  you 
must  remember  that  this 
circuit  inverts,  so  if  you  are 
using  it  for  dc,  you  will  get 
a  negative  voltage  out  if 
you  feed  in  a  positive 
voltage  and  vice  versa, 

Now,  for  the  advantages. 
The  output  of  this  active 
attenuator,  as  in  any  op 
amp  amplifier,  is  a  low  im- 
pedance (independent  of 
resistor  values).  This  means 
that  any  loading  (within 
reason)  of  the  output  will 
not  change  the  output  volt- 
age. Also,  it  is  great  for 
driving  long,  unshielded 
wires  without  the  worry  of 
hum.  Also,  although  I  am 
not  yet  sure  what  it  is 
useful  for,  you  can  use  this 
circuit  as  a  summing  at- 
tenuator. This  is  done  by 
using  different  input 
resistors  for  each  input 
desired.  Fig.  2  gives  the 
details. 

Here  are  a  few  things  to 
watch  out  for:  First,  the 
amplifier  configuration 
must  be  inverting  because 


a  non-inverting  op  amp 
amplifier  has  a  minimum 
gain  of  one  no  matter  what. 
Second,  the  input  imped- 
ance is  equal  to  Rjn.  So, 
when  calculating  the  resis- 
tor values,  choose  Rjn  first, 
so  that  it  is  equal  to  the 
desired  input  impedance. 
Then  choose  Rf  for  the 
desired  attenuation.  Using 
this  procedure,  the  resistor 
equation  can  be  rear- 
ranged as  Rf  =  Rjn  * 
desired  attenuation.  Also, 
make  sure  that  the  op  amp 
is  still  useful  at  the  desired 
frequency  of  operation. 
One  thing  that  I  am  in- 
terested in  knowing  is  what 
happens  to  the  open-loop 
frequency  response  when 
the  circuit  is  used  as  an  at- 
tenuator, I  know  that  as  the 
gain  of  an  op  amp  in- 
creases,   the    frequency 


DC  INPUT  * 


AC  INPUT& — )| 


OUTPUT 


t  ff 


Fig.  1.  Circuit  for  the  active 
attenuator,  Vout  — 
(Rf/RjnWjn  and  Rsn  =  Rf  x 
desired  attenuation. 


response  drops,  so  with  an 
active  attenuator,  does  the 
frequency  response  in- 
crease? 

Well,  I  hope  that  you 
can  put  this  information  to 
use.  I  have  not  given  too 
many  details  because  most 
of  the  information  required 
can  be  found  in  many  mag- 
azine articles  and  books 
dealing  with  using  op 
amps,  I  have  found  the  IC 
Op-Amp  Cookbook  by 
Walter  C+  Jung  (Howard  W. 
Sams  &  Co.)  especially 
useful.  If  you  come  up  with 
some  new  data  or  uses  for 
the  active  attenuator, 
please  let  me  know  about 
it.  If  nothing  else,  you  can 
use  this  circuit  as  an 
answer  to  those  people 
who  go  around  talking 
about  ''passive  amplifiers 
and  active  attenuators ."  ■ 


ft  in  I 
A  In  e— wv — 

Win  2 


Bin 
Gin 


RIO 


op-awio— 4-*au7P,.a 


Fig.  2.  Circuit  for  summing 
attenuator.  Attenuation  of 

A  in    ~    RffRjnl*    Bin    ~ 
Rf/Rin2,andC'm  =  Rf/R'm3- 
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FOR  1 !! 


Subscribe  to  73  Magazine  this  month  and  you  will  have  the  unprecedented  opportunity  to  renew  your 
subscription  at  half-price  .  .  .  for  the  rest  of  your  life.  Simply  fill  out  the  special  subscription  form  at- 
tached, and  you  will  begin  receiving  73  Magazine  each  month  at  2  issues  for  the  price  of  1.  Your  name  will  be 
placed  with  a  select  group  of  subscribers  who  will  always  be  able  to  renew  their  subscriptions  at  half  the 
newsstand  price.  This  unbelievable  offer  expires  on  March  1,  1979,  so  act  today.  Return  the  postage-free 
card,  and  we'll  bill  you  later. 


YES!  Enroll  me  as  a  "2  for  1"  subscriber,  which  makes  me  eligible  for  half  the  newsstand  price  for 
life. 

D  New  subscription         D  Renewal 

□  1  year  — $15  (saves  $15  off  current  cover  price) 
n  3  years— $45  (saves  $45  off  current  cover  price) 

□  Payment  enclosed        □  Bill  me 
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Please  allow  60  days  for  shipment  of  first  copy. 
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H.  M,  Knickerbocker  K6SK 
7750  Mighgate  Lane 
La  Mesa  CA  92041 


A  Single  IC  Time  Machine 

amazing  clock 


You  name  it  — this  does  it. 


Both  docks  set  up  and  operating.   The  small  clock  is  on  GMT}  the  other  on  local  time.  The  radio  is  connected  to  the  alarm 
output  of  the  larger  clock. 
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How  would  you  like  an 
j  electronic    clock    with 

options    from    the  following 
assortment  of  features? 
Single-chip  operation 
Fluorescent  direct  drive 
Simple    forward    or    reverse 
time  setting 
4digit    nonmultiplexed    dis- 


play 

Am/pm    and    1     Hz   activity 
indicator 

50  or  60  Hz  timebase  oper- 
ation 

Three-function    wake    select 
(radio   tone,  radio,  followed 
by  tone  in  8  minutes) 
Count  inhibit 


Power-up  clear 

Leading  zero  suppression  for 

tens  of  hours 

Month-date     or     date-month 

format 

A  second  alarm  time 

LED    direct   drive    (10   mA/ 

segment) 

Low-voltage  standby  allows  9- 


volt  battery  backup 
Intensity  control 
Slow-up    circuitry   eliminates 
RFI 

1  2*  or  24-hour  display  format 
24-hour  alarm 

Variable  sleep  (1   to  59  min- 
utes) 
Seconds  display 


INSTRUCTIONS 

T.  To  adjust,  remove  a  screw  on  each  side  and  remove  the 
cover.  As  viewed  from  the  rear,  left  to  right,  there  are  6 
switches  as  follows: 

#1  (Red  toggle) 


#2  {Green  toggle) 
#3  Slide  switch 
#4  Slide  switch 
#5  Slide  switch 


#6  Slide  switch 


Set  hoursymonth 

Set  minutes/day 

Inhibit/run 

Spare 

Alarm    select  — UP 

alarm     #2,     DOWN 

alarm  #1 

Display   format— UP 

24   hours,   DOWN    12 

hours 
Note:  in  12mour  mode,  pm  is  indicated  when  3  bars  appear 
In  the  first  digit  position. 

2.  On  initial  light-off,  all  time  functions  will  read  0:00,  colon 
on  or  off,  date  will  indicate  12  31,  and  seconds  00.  To  start 
the  clock,  momentarily  place  switch  #2  {green  toggle)  in  the 
advance  position;  seconds  will  start  counting  and  the  colon 
will  Hash.  (Minutes  may  be  set  at  this  time  if  desired.) 

3.  To  synchronize  (to  WWV  or  a  time-tick),  place  switch  #3  in 
its  up  position,  stopping  the  clock  as  indicated  by  the 
absence  of  a  colon  and  00  seconds.  At  the  instant  of  the  tl00 
seconds11  pulse  from  WWV  or  other  time  source, 
depress  switch  #3,  restarting  the  clock. 

Note:  Step  #2  must  be  performed  first,  after  initial  light-off, 

4.  Place  function  switch  on  LOCAL  and  set  time: 

(a}  To  set  hours,  use  switch  #1  (red  toggle)— UP  advances; 

DOWN  decrements;  and  MID-POSITION  is  the  normal  run 

position. 

(b)  To  set  minutes,  use  switch  #2  (green  toggle)  as  in  (a) 

above. 

5.  Place  function  switch  on  zone,  alarm  1,  or  alarm  2t  and  set 
the  desired  time  as  in  step  4(a)  and  (b)>  Repeat  for  each 
desired  function. 

6.  Place  function  switch  on  DATE  and  set  the  desired  date, 
using  the  #1  toggle  for  month  and  #2  toggle  for  the  day, 
Note;  After  the  seconds  have  been  initially  synchronized, 
any  and  all  times  (and/or  dates)  may  be  changed  at  will.  No 
further  synchronization  is  required  unless  the  timebase  is 
gaining  or  losing  time— or  the  clock  is  accidentally  stopped 
when  changing  power  sources, 

7.  To  use  the  a!arm(s),  select  the  desired  alarm  with  switch 
#5t  and  then  place  the  front  panel  alarm  switch  to  ON.  When 
the  alarm  energizes,  it  may  be  stopped  for  10  minutes  by 
pressing  SNOOZE,  or  by  momentarily  turning  off  the  alarm 
switch.  (A  momentary  turn-off  rearms  the  alarm  to  energize 
at  the  designated  time  24  hours  later.) 

Notes:  SNOOZE  inhibits  the  alarm  for  10  minutes  from  the 
time  it  is  pressed  (not  from  the  time  entered),  e.g.,  if  the 
alarm  is  set  for  06:00  and  is  "snoozed"  at  06:03t  it  re- 
energizes at  06:13.  This  may  be  repeated  indefinitely  and 
makes  the  feature  amenable  for  use  as  a  10-minute  timer 
during  long-winded  QSOs.  Also,  if  the  display  is  blanked,  the 
alarm  feature  will  activate  but  will  not  sound  off  until  the 
display  is  unblanked,  if  done  within  1  hour  of  the  time  set. 
(Unless  the  snooze  button  is  pressed,  the  alarm  operates  for 
an  hour  and  then  resets  itself  should  the  alarm  circuit  be  on 
but  the  clock  unattended.) 

8.  On  the  right  side  of  the  front  pane!  are  two  slide  switches 
which  control  the  illumination  level  of  the  LEDs.  The  first 
blanks  or  unblanks  the  display;  in  the  blank  position,  the 
alarm  output  is  also  made  inoperative  (see  step  7T  above). 
The  second  (outboard)  switch  controls  the  display  illumina- 
tion level:  HI  for  daytime  viewing  and  LO  for  nighttime  view- 
ing. 


OPERATION 

1.  This  clock  is  designed  to  operate  from  a  number  of  power 
sources,  9  to  13  V  dc  or  6  to  9  V  ac  at  the  power  input  jack, 
without  regard  for  polarity,  or  on  a  9-volt  transistor  battery 
internally  mounted.  A  small  earphone-type  jack  is  in  parallel 
with  the  internal  battery  and  may  be  used  to  (a)  parallel  the 
internal  battery  with  an  external  battery  while  exchanging 
the  internal  battery,  (b)  provide  a  convenient  test  point  for 
measuring  the  internal  battery  voltage  condition,  or  (c)  if 
necessary,  be  used  as  a  recharge  point  for  the  internal  bat- 
tery. 

2.  The  input  to  the  power  supply  is  a  bridge  rectifier  which 
will  accept  ac  or  dc  voltages  of  either  polarity;  A  -5-volt 
regulator  (7905)  provides  the  LED  voltage  and  a  regulated 
5-volt  source  for  the  internal  crystal  timebase.  AH  circuits 
have  been  isolated  from  the  case;  therefore,  it  is  safe  to  use 
this  instrument  in  a  car,  using  its  battery  connected  to  the 
power  jack  without  regard  to  polarity.  Caution:  The  shaft  of 
the  function  switch  is  at  circuit  ground  (  + )  and  must  have  a 
plastic  knob,  Use  of  a  metallic  knob  will  invalidate  the 
preceding  statement. 

3.  The  crystal  timebase  adjustment  capacitor  has  been 
paralleled  with  a  small  piston-type  capacitor  to  provide  a 
"fine"  adjustment,  and  is  accessible  via  a  small  hole  in  the 
back  skirt  below  the  alarm  speaker. 

4.  In  operation,  this  unit  draws  current  from  the  power 
source  as  follows: 

7  mA  —  Illumination  blanked 
26  mA  —  Illumination  LO 
160  mA  —  Illumination  HI 


Battery  version,  top  view. 
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Fig,  h  Generalized  circuit  (24-hour  or  date  left  display  format)  -  a  modified  drawing  to  show 
the  12-  or  24-hour  option,  the  50/60  Hz  option,  and  the  manual  intensity  control  option. 
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Summer/winter    time    switch 
for  Daylight  Savings  Time 
Brownout  indication 
Four-year  calendar 
One  time  zone  register 

Would  you  like  to  use  it 
independently  of  power  lines, 
as  well  —  possibly  in  your  car 
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Fig.  2  The  pin  spacing  is  0.  J  00  between  center lines.  Each  pin 
center  fine  Is  located  within  ±.0010  of  its  true  longitudinal 
position  relative  to  pins  7  and  40. 
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or  in  foreign  countries  when 
you  travel  on  230/115  V,  50 
or  60  Hz? 

Ef  you  desire  a  clock  with 
the  above  listed  features,  the 
DCC7302N  clock  chip  comes 
in  a  kit,  available  with  fluo- 
rescent display,  for  about 
$30.  In  order  to  add  options, 
read  on.  The  chips  are  avail- 
able  for  about  $6.00  and  an 
LED  4-digit  display  for  about 
$10,  or  you  can  fabricate 
your  own  display  from  indi- 
vidual LED  readouts, 

I  have  produced  2  clocks 
around  the  7302N  chip.  One 
is  designed  to  operate  from 
115/230  V,  50/60  Hz  power 
lines  and  includes  many  of 
the  published  chip  options. 
The  second  is  designed  to  be 
operated  from  either  a  bat- 
tery source  or  a  filament 
transformer  —  in  this,  a  bonus 
was  obtained  when  it  was 
discovered  that  the  clock  will 
function  nicely  on  9  V  or 
less,  and  the  battery  drain 
may  be  minimized  by  using 
low  illumination  or  a  blanked 
display  as  much  as  possible. 
Blanked,  the  total  current  is  7 
mA;  at  minimum  illumi- 
nation, it  is  26  mA,  and,  at 
maximum  illumination,  160 
mA  (using  a  9  V  source), 

The  1 1 5/230-voll  version 
uses  the  power  tines  as  a 
timebase  and  has  most  of  my 
desired  options,  as  indicated 
in  the  drawings. 

The  battery-operated  ver- 
sion uses  a  crystal  timebase 
sold  by  S.  DT  Sales,  and 
several  options  were  deleted 
to  conserve  on  space  and  the 
number  of  switches  required. 
A  7905  negative  regulator  IC 
chip  is  used  in  this  unit  to 
provide  5  V  regulated  for  the 
timebase  and  the  supply  volt- 
age for  the  LEDs. 

Caution:  Although  these 
chips   use  a  positive  ground 
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Fig.  3.  Recommended  power  supply  for  LED  operation. 
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(common),  the  LED  display 
must  be  of  the  common 
cathode  configuration, 

PC  Board  Preparation 

Lay  out  the  circuits  on 
graph  paper,  full  scale,  10 
lines  to  the  inch,  making  a 
template,  The  template  is 
then  taped  to  the  copper  side 
of  the  PC  board  stock  and 
each  hole  point  lightly 
punched  through  the  tem- 
plate. Remove  the  template 
and  clean  the  copper  with 
scouring  powder  and/or  a 
steel   wool  soap  pad,   rinsing 
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Table  h  Input  selection  table. 
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Fig.   8,   1 1 51230-volt  power  supply,  Note:  there  are  at  least  3 
types  of  23Q-volt  receptacles  In  use  In  Europe. 
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Wiring  arrangement  used  for  the  battery  version.  //  and  }2  must  be  isolated  from  the 


sis. 


close-spaced  contact  points 
(20  on  each  side  of  the  chip 
and  others).  Then,  using  a 
straightedge  and  a  scribe, 
remove  about  1/64"  of  the 
ink  from  between  each  of  the 
contact  points.  Using  a  nar- 
row etch-resist  pen,  draw  a 
circle  around  the  individual 
contact  points  (those  sepa- 
rated by  more  than  0.1"), 
and  connect  the  various  con- 
tact points  as  indicated  on 
the  template.  Use  care  not  to 
soil  the  copper  during  this 
process.  After  at  I  contact 
points  have  been  correctly 
and  properly  connected,  use 
the  wide  marker  pen  and  fill 
in  as  much  of  the  unused 
copper  as  possible  to  reduce 
the  amount  of  copper  that 
has  to  be  etched  off.  This  will 
speed  up  the  etching  and  pro- 
long the  life  of  the  etchant 
In  the  battery  version,  re^ 
move  the  copper  around  the 
corner  holes  and  the  function 
switch  mounting  hole. 

Etch  the  PC  boards  with 
your  favorite  et chant. 

Note:  There  are  several 
permanent  marking  pens  on 
the  market  that  will  satisfac- 
torily perform  as  etch-resist 
pens:  El  Marko™  and 
Marks-a-lot™  are  examples 
that  have  been  used  here.  If 
in  doubt,  try  your  favorite  on 
a  scrap  of  PC  board.  These 
pens  are  much  less  expensive 
than  the  etch-resist  pens  avail- 
able from  your  friendly 
Radio  Shack  or  other  dealer. 

Construction 

All  PC  boards  should  be 
the  same  size  for  mounting 
ease,  unless  you  wish  to 
mount  the  programming 
board  separately,  as  in  the 
case  of  the  1 1  5/230  V  ver- 
sion. 

Check    over    the    features 
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and  decide  which  ones  you 
need  and  which  ones  you  can 
live  without  Then  determine 
how  many  switches  you  need. 
Time  can  be  set  with  push- 
buttons, but,  to  conserve 
space,  use  SPDT  miniature 
toggle  switches  with  center- 
off.  For  economy,  use  single- 
pole  slide  switches  where 
possible.  Minimize  the  num- 
ber of  front  panel  switches, 
In  the  115/230  V  version,  I 
used  6  push-button  switches, 
5  SPDT  center-off  toggle 
switches,  2  SPST  slide 
switches,  and  1  DPDT  slide 
switch.  In  the  battery  version, 
it  came  out  2  SPDT  center- 
off  toggles,  1  push-button, 
and  7  SPDT  slide  switches,  of 
which  one  is  a  spare  and  4  are 
used  in  SPST  functions. 

Two  problems  were  en- 
countered in  the  timebase 
inputs,    In    the    115/230    V 


version,  the  chip  would  not 
initially  clock.  A  copy  of  the 
kit  schematic  was  obtained, 
and  it  indicated  that  pin  11 
was  biased  back  to  common 
via  a  1 50k  Ohm  resistor.  This 
cured  the  clock  problem  but 
created  another  —  the  chip 
was  clocking  at  2  pulses  per 
second  rather  than  one  pulse 
per  second,  A  diode  cured 
that.  In  the  battery  version,  I 
found  that  pin  11  would 
drive  directly  off  the  output 
of  the  timebase  without  a 
diode,  an  isolation  capacitor, 
or  isolation  resistor.  However, 
I  found  that  if  the  filter 
capacitor  and  the  7905  chip 
were  not  adjacent  on  the  PC 
board,  it  would  be  necessary 
to  place  about  0.1  uF  across 
the  input  to  that  chip  to 
stabilize  the  output  of  the 
timebase, 

A  socket  for  the  7302N 


chip  is  recommended  but  not 
necessary.  When  drilling  the 
PC  board,  use  care,  and,  if 
possible,  use  special  drills* 
for  glass  epoxy  boards.  Use 
nothing  larger  than  a  #65 
drill,  except  at  the  edge 
points  where  wire  con- 
nections arc  made,  where  a 
#60  drill  is  more  correct  Of 
course,  the  hardware  holes 
must  be  of  the  correct  sizes 
to  accommodate  the  screw 
sizes  used.  If  a  drill  press  is 
not  available,  be  very  careful 
with  a  hand  drill  or  it  will 
drift  or  make  slanted  holes, 
and  aligning  40  pins  of  a  chip 
or  socket  is  no  fun  under 
those  conditions  (experience 
speaketh). 

*  Special  drills  are  available  from: 
Ford  Cutting  Tools,  M,A.  Ford 
Mfg,  Co.,  Inc.,  Davenport  IA,  or 
Tools  &  Metals,  301  N,  Johnson, 
El  CajonCA  92020. 


Fig  14(a).  Main  circuit  board  —  PC  board 


-(VOD) 

+  COMM 
ILLDKL  $* 


K 


-  5V  REG- 
TIME  BASE-*- 

LOUDSPKR 


The  2-pole  6-position  non- 
shorting  function  switch  may 
be  mounted  on  the  same  PC 
board  as  the  chip.  The  LED 
display  and  the  chip  PC  are 
mounted  back  to  back  with  a 
!4"  spacer  between  them  (see 
drawings  for  details).  Locate 
the  positions  on  the  back  of 
the  display  that  correspond 
to  the  positions  on  the  tem- 
plate for  the  main  board 
(with  the  chip).  Thread  the 
spacers  for  #4-40  screws,  and 
use  Super  Glue™  (or  its 
equivalent)  to  bond  them  in 
position, 

I  also  used  Super  Glue  to 
secure  all  slide  switches  in 
position,  and,  in  the  battery 
version,  the  battery  clip  was 
secured  similarly-  If  done 
right,  a  good  bonding  is  af- 
fected; if  done  wrong,  try,  try 
again  (it  took  3  passes  for  the 
battery  clip  to  hang  in  there), 

6-32  x  3"  screws  were 
used  to  mount  the  PC  boards 
into  the  cabinets,  using 
spacers  and  the  front  panel 
for  support  If  necessary,  }A" 
Plexiglas™  tubing  may  be 
used  to  fabricate  the  desired 
spacers.  The  Ld.  is  slightly 
smaller  than  a  6-32  thread 
and  can  be  either  tapped  or 
drilled  out  —  for  ease  of 
assembly  and  disassembly, 
unthreaded  spacers  are 
recommended. 

Use  care  in  locating  the  4 
mounting  holes  for  the  6-32  x 
3"  screws,  the  openings  for 
the  display,  and  the  shaft  of 
the  function  switch  on  the 
front  paneL  In  the  battery 
version,  provide  an  insulated 
mounting  for  the  switch  or 
insulate  the  shaft  with  shrink 
tubing,  and  be  sure  there  is 
no  contact  between  the  shaft 
and   the  case  (this  has  been 
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Fig.  14(b),  Main  circuit  board  —  component  layout. 


Fig,    74(c),   Alternate   wiring 

when  using  line  frequency  as 
timebase. 
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Ac  operated  version,  rear  view. 


corrected     in     the    included 
template  drawing). 

The  illumination  control  is 


a  33k  Ohm  resistor  with  an 
SPST  switch  in  parallel  to  add 
or    subtract    the    33k    to   or 


from  the  circuit*  If  desired, 
the  switch  and  resistor  may 
be  replaced  with  either  a  30k 
Ohm  variable  resistor  or  a 
photocell  control  of  about 
30k  Ohms  maximum  resis- 
tance. 

At  this  writing,  it  has  been 
determined  that  the  battery- 
operated  unit  is  hard  on  9  V 
transistor  batteries,  in  spite  of 
its  low  drain  in  the  "low'*  or 
"blanked"  conditions.  A 
Duracell™  only  lasted  about 
20  hours  under  a  26  mA  load; 
a  regular  carbon-zinc  battery 
lasted  about  18  hours  (both 
new  batteries).  Although  the 
clock  works  satisfactorily  on 
a  9  V  battery  charger r  I 
learned  that  the  circuit 
"loads"  the  charger  to  about 
7,8  volts,  and  a  new  battery 


Fig.  J 5(a),  Auxiliary  board  —  battery  version  —  PC  board. 


inside  the  unit  will  supply 
power  to  the  clock,  in  par- 
allel, until  it  is  at  or  below 
the    input  voltage   from   the 

charger. 

When  the  clock  is  on  the 
internal  battery,  it  will  cotv 
tinue  to  function  (blanked  or 
low)  at  terminal  voltages 
below  70  volts,  but  disturb- 
ing the  input  power  (parallel- 
ing the  battery  or  applying  an 
external  supply)  can  and  does 
cause  glitches,  if  not  done 
carefully.  When  glitches  are 
introduced,  the  displays  be- 
come random  like  showing 
65  seconds,  or  a  3  in  the 
tens-of-hours  column,  or 
beeping  the  alarm  tone  when 
the  alarm  is  turned  off  Under 
these  conditions,  the  best 
cure  is  to  remove  power  com- 
pletely and  restore  the  cor- 
rect voltage  level;  the  clock 
needed  resetting  anyway. 

If  it  is  desired  to  use  the 
pm  indicator  in  the  12-hour 
mode  (rather  than  display  3 
bars),  the  12/24-hour  selector 
will  have  to  be  a  DPDT 
(center-off)  switch,  and  the 
date  format  will  have  to  be 
the  American  style  (month/ 
day).  Similarly,  if  only  the 
1  2*hour  option  is  desired,  the 
month /day  format  must  be 
used  in  order  to  access  the 
pm  indicator,  as  the  3-bar 
output  required  for  a  2  or  a  3 
is  also  the  pm  indicator  in  the 
1  2*hour  mode,  and  no  digit 
greater    than    a   "1 "  can   be 


HRS  SET 
MtN  SET 


FROM  0ATT 
8  OR  CHRGR 


r; 


19H3V  DC 
6-tOVAC 


♦  VIA   BLANK    S#,  IF   DESIRED 
#*    VIA  ALARM   QH/OFF  SWITCH 


1 —    -IVDO) 

i-  -5V  REG 


-tVDDl 


12/34  H  TO  NO  *2 

ALARM  SELECT   TO  17 

SPARE 
INHIBIT/60^  TO  13 


SPARE 
TIE 

POINTS 


•  * 


COMM 


Fig,  15(b).  Auxiliary  board  —  battery  version  —  component  layout 
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Parts  List 


115/220  V      Battery 


Quantity 
1 
1 
1 
5 
4 
2 
5 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
f 
1 
1 
2 
4 
1 
6 
1 
2 
1 

2 

4 
1 
3 

2 

1 
1 

1 

1 
1 
1 

1 

1 
2 
4 
1 

1 


Description 

7302N  clock  chip,  integrated  Circuits  Unlimited 

40-pin  IC  socket,  ICU  orlC  Ele*. 

LED  display,  four  W4  digits  +  colon  +  pm  indicator,  Archer  #276-1202 

Diodes,  1N277  or  equivalent 

Diodes,  1N277  or  equivalent 

Diodes,  rectifier,  1N4001  or  equivalent 

Diodes,  rectifier,  1N4O01  or  equivalent 

7905-5  V  regulator  chip,  ICU  or  IC  Elex. 

Transformer,  115  V  pri.,  6,3  V  30O  mA  sec,  Radio  Shack 

Transformer,  output,  12O0£2prL(  Sfisec,  Calectro  D1-724 

Capacitor,  1000  uF,  15  V 

Capacitor,  2000  uF,  15  V 

Capacitor,  2.2  uF,  15  V 

Resistor,  33k,  %  W 

Resistor,  3,3k,  1/*  W 

Resistor,  1k,  %  W 

Resistor,  330f2  ft  W 

Resistor,  4,7k 

Resistor,  5.6k 

Resistor,  27k 

Resistor,  47  k 

Resistor,  1 50  k 

Speaker,  8fi  0.12  W,  2",  Catectro  S2-202  or  equivalent 

Relay,  6  V  5Sc£l  (SPST  n,o,  only  used) 

Switch,  SPDT  center-off  toggle  MS  167 

Switch,  SPDT  center-off  toggle  MS  167 

Switch,  push-burton,  n,o,  Electrocraft  35.414 

Switch,  push-button,  n,o. 

Switch,  slide,  DPDT 

Switch,  slide,  SPST  Electrocraft  35-202 

Switch,  rotary,  2  pole  6  posit-  miniature;  Archer  275-1384 

(nonshorting  type) 

Switch,  slide,  SPDT 

Switch,  slide,  SPST 

Timebase  kit,  S,D,  Sales 

PC  board  4"  x  2VT 

PC  board  5"  x  2W 

PC  board  5"  x  1  ft" 

Mini  phone  jack 

Jack,  power  input  and  matching  plug  set 

115V  power  conn,  TV  type 

115V  TV  cheater  cord 

Cabinet  4ft"W  x  3"H  x  4-3/16"D,  Ten-Tec  TG  34 

Cabinet  5fc"W  x  3"H  x  5*7/8"D 

Transistor,  2N221 9  or  equivalent 

Hinge,  brass  VA"  x  *A" 

6-32  x  3"  screws,  cut  to  size  as  required 

Mounting  clip  for  N EDA  1604  transistor  9  V  battery 

Battery  connection  for  MED  A 1604  transistor  9  V  battery 

Assorted  hardware  and  spacers 


version 


version 


ootn 

Price 

X 

6.00+ 

X 

,50 

X 

X 

X 


X 
X 


1 .69  ea, 


x 

X 
X 


X 
X 


X 
X 
X 
X 

X 
X 


X 
X 
X 


1.70 


X 

X 
X 
X 


5.95 


X 

X 


X 
X 

X 
X 
X 


X 
X 


tolerated  in  the  tens-of-hours 
digit  when  the  pm  indicator  is 
desired. 

The  clocks  were  mounted 
in  small  utility  boxes.  The 
115/230-volt  version  was 
installed  in  a  box  3"  H  x  5lA" 
W  x  6"  D.  The  chassis  was 
U-shaped,  but  the  back  panel 
(skirt)  was  sawed  off  at  the 
bend,  dressed  up  to  allow  for 
hinging,  and  hinges  were  in- 
stalled. The  programming 
board  is  mounted  on  this, 
and,  when  it  is  desired  to  set 
the  clock  or  change  the  pro- 
gram, one  thumb  screw  is 
removed  and  the  back  drops 
down,  disclosing  the  pro- 
gramming    switches.     The 


battery  version  is  mounted  in 

a  Ten-Tec  TG34  box  which  is 

3"  H  x4J4"  W  x454"D.  It  is 
of  a  double  "U"  construc- 
tion, and  the  top/sides  piece 
is  removed  by  removing  one 
screw  on  each  side,  exposing 
the  interior  and  making  the 
set  and  program  switches 
available. 

An  attempt  to  operate  the 
battery  clock  off  the  cigar 
lighter  outlet  in  the  car  met 
with  failure,  causing  a  glitch 
when  the  car  was  started.  A 
filter  is  proposed,  consisting 
of  a  small  resistor  and  two  1 2 
V  zener  diodes  back  to  back 
to  act  as  shorts  for  any 
transients.  ■ 


Ac  operated  version,  top  view  with  the  rear  skirt  opened  to 
disclose  "program" switches* 
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Car  Battery  Charger 


junk-box  special 


This  is  the  safe  way. 


David E.  Roscoe  WlDWZ 
49  Cedar  Street,  RFD  #2 
East  Bridge  water  MA  02333 


One  of  the  most  useful 
pieces  of  "junk"  that 
can  be  found  in  any  self-re- 
specting ham's  junk  box  is 
an  old,  but  serviceable, 
12-volt  automotive  bat- 
tery. They  can  be  very  use- 
ful  for  bench  testing,  field 
day  operation,  running  that 
mobile  rig  at  the  home 
QTH,  jump-starting  the 
wife's  car,  etc.  To  be  main- 
tained at  the  peak  of  their 


usefulness,  they  do  require 
occasional  recharging.  Af- 
ter getting  along  for  a 
number  of  years  with  a 
haphazard  (and  danger- 
ous) collection  of  hay  wire 
and  diodes,  we  decided  to 
remedy  the  situation  Most 
of  the  commercially  avail- 
able chargers  did  not  seem 
to  meet  the  requirements 
we  wanted,  so  we  set  out  to 
fabricate  our  own.  We 
wanted  one  that  had  the 
capacity  to  put  out  15 
Amperes  or  so  if  needed, 
yet  have  the  capability  of 
being  adjustable  to  1  or  2 
Amperes  for  a  trickle 
charge,  or  to  some  value  in 


Cfl.1 

Fi    BRIDGE     RlCTiFiEft 

2  5A      iCC  ■ 

POL  5    92CUI3M 


between. 

After  experimenting 
briefly  with  series  resistors 
and  series-regulating  pass 
transistors,  these  ideas 
were  discarded  as  we 
found  it  difficult  to 
dissipate  such  large  quan- 
tities of  power  (and  heat). 
While  thumbing  through 
some  manufacturers'  ap- 
plications literature,  we 
came  upon  one  describing 
the  triac  and  decided  that 
this  would  be  a  really  neat 
way  to  do  it  (Fig,  1). 

A  triac  is  basically  two 
SCRs  connected  in  parallel 
in  opposite  directions  so 
that  conduction  is  permit- 
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Fig.  t.   Battery  charger  schematic  diagram. 


ted  during  both  halves  of 
the  ac  sine  wave.  By  con- 
trolling the  phase  and 
amplitude  of  the  signal  to 
the  gate,  the  firing  point  of 
the  triac  can  be  controlled 
and,  thus,  the  conduction 
angle  can  be  varied  to  reg- 
ulate the  input  power  to  a 
transformer  primary.  A  bi- 
lateral thyristor{DT,  adiac) 
is  used  in  the  gate  circuit  to 
provide  a  threshold  level 
for  firing  the  triac.  C3  and 
R4  provide  a  transient  sup- 
pression network  to  pro- 
tect the  triac  from  damage 
when  the  power  is 
switched  off  to  the  trans- 
former primary, 

R1,  R2,  R3,  CI,  and  C2 
provide  a  phase-shift  net- 
work for  the  signal  being 
applied  to  the  gate,  R1  is 
selected  to  limit  the  max- 
imum charging  current  at 
full  rotation  of  the  control 
pot  to  stay  within  the 
ratings  of  the  rectifiers, 
transformer,  etc.,  of  the 
specific  components  cho- 
sen by  the  builder,  As  is 
true  of  most  ham  projects, 
we  tried  to  use  what  parts 
we  had  available.  Readers 
wishing  to  build  this  unit 
could  substitute  whatever 
they  might  have  in  their 
junk  boxes  for  the  bridge 
and  the  transformer  and 
their  unit  would  only  be 
limited  by  the  voltage  and 
current  ratings  of  these 
romponents.B 
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50  HZ  TO  550  MHZ  COUNTER  KIT 

95%  ASSEMBLED    100%  TESTED 

Performance  You  Can  Count  On 


FREQUENCY  COUNTER  APPLICATION: 

Ham  Radio  —  Two  Way  Radio  —  CB 
Audio  Amplifier  &  Receiver  Repair 
Computer  Maintenance  &  Construction 
A  Must  for  TV  &  PLL  Repair 

ft 


99.95 

MODEL  3550K 


DSi 


includes  built-in 
Pre-Amp  &  Prescaier 


a  boo 

■to 
if* 

01  ■   St  of* 

^  S  9  0  3 

bO 
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OFFERS  THE  BEST  OF  TWO  WORLDS 

n  unprecedented  DSI  VALUE  n  a  high  quality,  LSI  Design. 
0  HZ  to  550  MHZ  frequency  counter  kit.  And,  because  it's  a 
'Si  innovation,  you  know  it  obsoletes  all  competitive  makes, 
oth  in  price  &  performance. 

§th  95%  of  the  assembly  completed  by  DSI,  you  are  only  one 
ur  away  from  solving  all  of  those  difficult  bench  problems, 
"om  adjusting  60  HZ  clock-time  bases  to  setting  the  frequency 
f  a  468  MHZ  Mobile  Radio. 

Every  3550  QUIK-KIT&  PC  board  is  factory  assembled 
nd  tested  before  shipment  The  problems  of  bad  LED's, 

»ind  Capacitors  are  a  thing  of  the  past.  No  manu- 

urer  except  DSI  offers  a  550MHZ  frequency  counter  with 
digits,  .5  in.  LED's,  TCXO,  1HZ  resolution  and  a  one  year 
'arranty  on  parts  for  under  $100.00,  We  do  not  know 

ow  fong  we  can  hold  this  low,  low  price.  GO  WITH  THE 


till      » 


DSt  —  GUARANTEED  SPECIFICATIONS 

Time  Base  TCXO  1PPM  65°  to  85°  F 

Freq-  Range  50HZ  to  550MHZ  tncl.  two  S0239  inputs 

Resolution  1HZ  to  55MHZ,  tOHZ  to  550MHZ 
Gate  Time  1  sec  &  1/10  sec  with  Auto  Decimal  Point 
Display  8  digits,  W  inch  LED  with  Leading  Zero  Blanking 
Sensitivity  25MV  @  25MHZ,  150MHZ,  250MHZ; 

5MV  @  450MHZ 

Power  Bat       2VDC  @  300Ma,  110VAC  (with  AC-9) 


50K  Kit 
T-101  Ant 
AC-9  AC  Adp 
Shipping,  Handling,  Ir 


3550W  Wired  . 
T-101  (inch) 
AC-9  (incL) 
Shipping  (incL 


S99.95 

3.95 

7.95 

10.00 


149.95 
NC 
NC 
NC 
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VtSA 


(800—542-6253) 


(800—854-2049) 
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CT-50  FREQUENCY  COUNTER 


Outstanding 
Performance 

at  an 
Incredible 
Price 


DESCRIPTION:  The  CT-50  is  a  versatile  and  precision  frequency  counter  which  will  measure  frequencies  to  60  mHz  and  up 
to  600  mHz  with  the  CT-600  option.  Large  Scale  Integration,  CMOS  circuitry  and  solid  state  display  technology  have 
enabled  this  counter  to  match  performance  found  in  units  selling  for  over  three  times  as  much.  Low  power  consumption 
(typically  300-400  ma)  makes  the  CT-50  ideal  for  portable  battery  operation.  Features  of  the  CT-50  include;  large  8  digit  LED 
display,  RF  shielded  all  metal  case,  easy  pushbutton  operation,  automatic  decimal  point,  fully  socketed  IC  chips  and  input 
protection  to  50  volts  to  insure  against  accidental  burnout  or  overload.  And,  the  best  feature  of  all  is  the  easy  assembly, 
Clear  step  fay  step  instructions  guide  you  to  a  finished  unit  you  can  rely  on.  Use  the  order  blank  below  or  call  us  direct  and 
order  yours  today! 

SPECIFICATIONS: 

Frequency  range:  5  Hz  to  65  mHz.  600  mHz  with  CT-600 

Resolution:  10  Hz  (a  0,1  sec  gate,  1  Hz  @  t  sec  gate 

Readout  8  digit,  0.4"  high  LED,  direct  readout  in  mHz 

Accuracy:  adjustable  to  0.5  ppm 

Stability:  2,0  ppm  over  10a  to  40q  C,  temperature  compensated 

Input:  BNC,  1  megohm/20  pi  direct,  50  ohm  with  CT-600 

Overload:  50VAC  maximum,  all  modes 

Sensitivity:  less  than  25  mv  to  65  mHz,  50-160  mv  to  600  mHz 

Power:  1 1 0  VAC  5  Watts  or  1 2  VDC  <S  400  ma 

Size:  6"  x  4"  x2",  high  quality  aluminum  case,  2  lbs 

ICS:  13  units,  all  socketed 

CT-600:  600  mHz  prescaler  option,  fits  inside  CPSO 

CB-1:  Color  burst  adapter,  use  with  color  TV  for  extreme  accuracy 
and  stability,  typically  0.001  ppm 

OPTIONS: 

CB-1  option:  The  CT-50  time  base  may  be  locked  to  an  external 
frequency  standard.  The  television  networks  maintain  extremely 
accurate  atomic  based  frequency  standards  to  maintain  color  tint  on 
TV  programs.  These  standards  are  typically  accurate  to  one  part  in  10 
to  the  12.  By  locking  the  CT-50  to  one  of  these  network  standards,  we 
are  able  to  get  super  accuracy  The  CB-1  adapter  interfaces  a  standard 
color  TV  receiver  to  the  CT-50  so  that  one  can  take  advantage  of  the  TV 
network  frequency  standards.  The  CB-1  requires  connection  to  a  color 
television  for  operation. 

CT-600  option:  The  CT-600  prescaler  option  enables  the  CT-50  counter 
to  measure  frequencies  as  high  as  600  mHz  with  sensitivity  in  the  20  to 
150  mv  range,  depending  upon  frequency.  Typical  sensitivity  at  150 
mHz  is  25  mv.  The  CT-600  mounts  on  the  same  PC  board  as  the  CT-50, 
no  extra  boxes  or  PC  boards  are  required.  The  scaler  utilizes  a  state  of 
theartECLICchipand  two  transistor  pre-amplitler,  thuseliminatingthe 
need  for  external  pre-amp  devices. 


CT-50.  60  mHz  Counter  Kit 
CT-50  WT.  60  mHz  counter,  wired,  tested 
CT-600,  600  mHz  prescaler  option 
for  CT-50,  add 

ACCESSORIES 

DC  probe,  direct  input,  general  purpose  type 

High  impedance  probe,  does  not  load  circuit 

Low  pass  probe,  used  when  measuring  audio 

High  pass  probe,  reduces  low  freq  pickup 

VHF  flexible  rubber  antenna,  BNC  connector 

Color  burst  adapter,  for  calibration,  high  accuracy 
typically  0.001  ppm  accuracy,  stability 


$89,95 

159.95 

29.95 

SI  2.95 

15.95 

15  95 

1   J,!jO 

1295 

14.95 

[ 


Ramsey  Electronics 

Box  4072     716-271-6487 
Rochester,  NY  1 461 0    *>  fit 


KK      78 


VISA 


Box  4072  Rochester  NY  1 461 0      (71 6)  271  -6487 


Shipping,  handling,  insurance 
NY  state  residents,  add  tax 

Total 


$5  00 


Name, 


Address, 
City 


.State, 


J£ip. 


Come  to 
Universal  for 
all  of  your 
Amateur 
And  Shortwave 
Radio  needs. 

We  are  now  a  "stocking 
distributor"  for  VHR 
Engineering  Kits. 

We  are  Drake  TR7  Headquarters, 
too!  Contact  us  for  all  of  your 
Drake  requirements.  We  have  one 
of  the  largest  showrooms  in  the 
nation.  Come  in  and  turn  the 
knobs!  See  SSTV  in  action  with  the 
Robot  Model  400  SSTV— Still  only 
$695,001 


See  the  new  SWAN  100  MX 
transceiver.  For  your  shortwave 
needs  we  have  two  great  General 
Coverage  receivers ■. , . the  Yaesu 
FRG-7  and  FRG-7Q00. 

"Winter  Specials" 

as  follows: 

SAXON  COAX  RGSU  Poly— 22*  per 
ft.  in  1  DO  ft.  lengths,  20*  per  ft.  in  500  ft. 
rolls.  This  is  good  coax,  95*  braid 
coverage. 

WILSON  SYSTEM  THREE— 10-1 5-20m 

Beam $139.95 

Mosley  TA  33 — 

10-15-20m  Beam $189.95 

OSi  Model— 3600 

A  Frequency  Counter  $189.95 

Delron  Big  Dummy  Loads  ...  $  28.95 

All  Items,  All  prices  plus 
shipping  and  handling. 


VISA 


^U6 


universal 
amaTeur 
raoio  inc 


;***KS3kA'*^ 
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•  Improved  reception.  For  receivers  and  transceivers. 

•  Continuously  tuneable  1 .8  -  54  MHz.  Covers  all  amateur 
bands  160  to  6  meters;  all  shortwave  broadcast  bands. 

•  Low  noise  figure.  Up  to  20  db  gain.  Reduces  image  and 
spurious  response. 

Here  is  an  exciting  new  device  to  improve  your  reception 
on  all  bands  1 .8  to  54  MHz.  It  gives  up  to  20  db  extra  gain 
and  the  low  noise  figure  of  a  dual  gate  FET  to  pep  up  your 
noisy  receiver  or  transceiver.  And  it  adds  a  high  Q  tuned 
circuit  to  give  improved  overload  capability  and  image 
reduction.  Makes  that  tired  old  rig  come  to  life  again. 
Even  helps  new  models  dig  into  weak  signal  territory. 

Works  with  all  transceivers  up  to  350  watts  input  power.  A 
unique  and  improved  circuit  automatically  bypasses  the 
preamplifier  when  the  transceiver  transmits.  The  bypass 
delay  is  continuously  variable  by  front  panel  control. 

The  low  profile  cabinet  takes  minimum  operating  table 
space,  A  heavy  die  cast  case  gives  better  shielding  and 
isolation,  size:  6"  x  7"  x  2"  high.  A  built-in  117  volt  AC 
supply  and  a  connecting  coaxial  cable  for  the  transceiver 
are  included. 

Order  yours  now!  Price  $89*50  plus  $2  shipping/  handling 
U.S.  &  Canada.  Calif,  residents  add  sales  tax. 


1280  Al DA  DRIVE 
COLUMBUS,  OHIO 
[Reynoldsburg)43068 


ill 


Box  455,  Escondido,  CA.  92025  •  Phone:  [714]  747-3343 
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Immortality  for  Vacuum  Tubes? 

—  build  a  solid  state  tube  saver 


This  circuit  doesn't  replace  tubes— it  prolongs  their  life! 


Lewis  J.  Newmire  K5KXM 
217 South  fOSrdE.  Ave. 
Tuba  OK  74128 


The  deleterious  effects 
of  simultaneous  appli- 
cation of  heater  and  plate 
voltages  to  vacuum  tubes 
are  well  known.  High 
power  transmitters  have  in- 
terlocks and  time  delays  to 
prevent  such  occurrences. 
For  reasons  of  economy* 
however,  such  interlocks 
or  delays  are  seldom 
designed  into  consumer 
electronics. 

The   solid    state   circuit 
shown  in  Fig.  1  is  a  simple 


but   effective   60-second 

B  +  delay.  Q1  is  any  SCR 
able  to  block  unloaded 
B-h  voltage  and  pass  the 
required  load  current 
Using  an  RCA  S-2061 M,  this 
circuit  will  perform  in 
power  supplies  up  to  600 
volts  and  4  Amperes. 

This  circuit  is  not  a 
perfect  switch.  It  has  a 
voltage  drop  when  on  of 
about  1  volt  and  a  "leak- 
age'    current    when    off 

equal  to  (Voltse  unloaded 
/30  in  mA.  This  'leakage" 
current  of  a  few  milliam- 
peres  limits  plate  voltages 
in  most  applications  to 
only    a    few    volts.    The 


10-Watt  resistor  is  oper- 
ated at  full  rating  with  a 
B+  of  600  volts,  but  only 
for  60  seconds  at  each  turn- 
on. 

Wire  the  B-delay  into  the 
power  supply  as  shown  in 
Fig.  2,  The  +  end  of  the 
switch  is  connected  to  the 
input  filter  capacitor.  All 
other  wires  except  the  one 
from  the  rectifier(s)  must 
be  removed  from  this  ca- 
pacitor and  connected  to 
the  —  end  of  the  switch. 

The  B-delay  may  be  in- 


stalled in  all  types  of 
vacuum  tube  equipment 
including  receivers, 
transmitters,  instruments, 
and  TV  receivers.  Note:  In 
a  color  TV  receiver,  the 
automatic  degaussing  may 
be  visible  on  the  screen  for 
a  few  seconds  after  B  +  is 
switched.  The  original 
B-delay  used  an  RCA  40812 
SCR,  It  has  been  operating 
in  my  black  and  white  TV 
for  6  years,  during  which 
not  a  single  tube  has  been 
replaced.! 
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Fig.  2.  Connection  of  B-delay  in  a  power  supply. 
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HE  ATHKIT  Amateur  Radio  Gear., 
with  the  quality  that  measures  up! 


2  Meter 

Transceiver  with 
a  full  2  watts 
VF-2031    power 


Totally  Broad- 
banded.  All  Solid- 
Stale  CW/SSB 
104 A  Transceiver 


Shown  with 
Optional 
Auto-Patch 
Encoder  Installed 


Heathkit  Amateur  Radio  equipment  has  long  been  the 
favorite  of  Hams  the  world  over  because  it  provides 
the  performance,  specifications,  dependability  and 

long-term  reliability  that  Hams  are  looking  for*  It  should. 
It's  designed  by  Hams,  for  Hams.  For  more  than  25  years. 
Heath  has  been  making  fine  Amateur  Radio  equip- 
ment. It  s  no  surprise  that  Hams  have  come  to  expect 
Heath's  experience  and  knowledge  to  translate  into 
some  of  the  finest  equipment  around. 

For  instance,  our  new  VF-2031  2-meter  Transceiver.  It's 
portable,  practical  and  it  gets  you  on  two  with  a  clean, 
clear  signal  that  really  gets  out!  It  has  a  minimum 
2  watts  out,  separate  speaker  and  microphone  for  out- 
standing audio  quality,  eight  crystal -controlled  chan- 
nels and  BOO  kHz  offset  for  a  total  of  8  receive  and  24 
transmit  channels  for  real  2 -meter  versatility,  A  com- 
plete list  of  options  includes  auto-patch  and  tone 


HEATHKIT  CATALOG 
Send  for  yours  today! 

Read  about  our  entire  Line  oi  Amateur 
Radio  Equipment  including  linear*. 
2-meter  amps,  antennas,  mikes,  watt- 
meters and  morel  If  coupon  is  missing, 
write  Heath  Company,  Dept.  011-500, 
Benton  Harbor.  MI  49022. 

'Prices  ore  root]  order  not  F.O.B.  Benton 
Harbor.  Michigan.  Prices  mid  specifications 
ere  subject  lo  change  without  notice. 


encoders,  external  mike  and  holster-style  leather 
carrying  case.  And  at  just  $189.95*  in  kit  form,  we  don't 
think  you  II  find  a  better  all-around  hand -held! 

Then  there's  our  world-famous  SB-104A,  a  superior 
SSB/CW  transceiver,  the  "heart"  of  any  first-class  sta- 
tion. Totally  bioadbanded,  all  solid-state,  with  TRUE 
digital  readout  -  it's  THE  transceiver  for  the  serious 
Amateur,  And  now,  with  it's  completely  re-engineered 
front -end  receiver  board  and  transmitter  IE  which  are 
supplied  factory  assembled  and  tested,  you  can  get  on 
the  air  faster  and  better!  For  just  $699.95,*  and  a  few 
evenings  of  kitbuilding,  you'll  have  a  rig  that  compares 
with  e<5uipment  costing  hundreds  of  dollars  more!  And, 
of  course,  there's  a  full  line  of  accessories  to  add  con- 
venience and  versatility  to  your  SB404A  station. 

There's  more  for  the  Ham  at  Heath. 


HEATH 


Heath  Company,  Dept.  011-500 
Benton  Harbor,  MI  49022 


Schlumberger 


Please  send  me  my  FREE  Heathkit  Catalog, 
I  am  not  currently  receiving  your  catalogs. 


v*H5 


I 


Name. 


Address. 


City. 


.State 


AM-3B4 


L 


Zip 


J 
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ALL  THE  MOST  WANTED  FEATURES 
AT  A  MOST  WANTED  PRICE... 


BIG  %"  HIGH  LCD  DISPLAY 

USE  INDOORS  OR  OUT 

200  HOUR  9V  BATTERY  LIFE 

AUTO  ZERO,  POLARITY, 
OVERRANGE  INDICATION 

100  mV  DC  F.S.  SENSITIVITY 

19  RANGES  AND  FUNCTIONS 


Removable  cover  stores  t< 
set  furnished  as  pan  c 


HICKOK 


Here  is  the  handfull  of 
accuracy  youVe  been 
waiting  for.   Hand- 
somely  encased. 
Compact.  Efficient. 
^  Only  8  ounces. 
Hickok  s  exciting, 

0  new  LX  303    3^ 
digit  Mini-Multime- 
ter with  high  quality 
components,    one 
year  guarantee 
and  rugged  Cyco- 
lac*  case  offers 
features  previously 
found  only  in  ex- 
■pensive  units,  ,  .at  a 
price  under  $75. OOf 
So  why  wait  any 
longer?  The 
amazing  LX  303 
is  here,  NOW! 
V    Another  American 
made  test  equip- 
*  ment  breakthrough 
from  Hickok,  The  Value 
Innovator.  Order  today! 


ckok  distributor  or  order  below 


SPECIFICATIONS; 

DC  VOLTS  (5  RANGES):  0.1  mV  to  1000V:  Act 

±0.5%  rdg  ±0,5%  t       iput  imped:  10M  Q;  Max 

input  1kV  except  500V  on  200mV  rana 

AC  VOLTS  (40Hz  to  5kHz):  0.1V  to  600V;  Accurac 

±1.0%  rdg  ±0,5%  ts  (— 2dB  max.  at  5kHz);  Ma. 

input:  600V. 

RESISTANCE  (6  LOW  POWER  RANGES 

20MH;  Accuracy:  ±0 

on  20Ma  range);  input  pr< 

ranges. 

DC  CURRENT  (6  RANGES 

Accuracy:  ±1.036  rdg 
DIMENSIONS  AND  WEIGHT 
1-  Sot;  POWER;  9 V 

Hickok  AC  adapter:  READ  RATI 


TO  ORDER  CALL  TOLL  FREE 
800-223-0474 


■T^ 


H  York,  NY.  10036    212-537-2224 


lOOmA; 

3-3/8"  x 
eluded)  or 

S0C 


SEND  ME 

Hickok  LX303  Digital   Multimeters @  74/95  ea. 

RC-3  AC  Adapter,  115VAC  (22DVAC  avail.)  @    7.50  ea 

,. CC-3  Deluxe  Carrying  Case . ....  @    7.50  ea, 

VP-10  X10  DCV  Probe  Adapter  . „.. * @  14,95  ea. 

CS-1   10ADC  Current  Shunt ,,,  @  14.95  ea. 

*     V  r"*TV         *T,U  E\  V  \-f  V         I        fVU  O  I  I  |  R4I  111  I  ■  ■  rtfiniiir  ihikrn  *■  irrk^V  ■  ■■  ■  ■  r  lUi  HI  i  r  F  I  t  «i  ■  ■■  ■       *Sf        Wk)ivU      O  W  I 


ment  encL  D       Bill  my:  Master  Charge  Q 

Account  a  


VISA  a 


Exp.  Dale 


Name 


Address 
City,. 


State 


Zip 


Add  S3. 00  Postage  and  Handling,  MX  residents  add  sales  lax 
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John  A  Burton  WB9QZE 
22B2  McKiniey  A  ve. 
Columbus  FN  47201 


The  Hot  Mugger  X1 

—  coffee  drinkers,  rejoice! 


There  is  no  such  thing  as  a  cold  drink. 


Ever  since  Wayne 
Green's  editorial  in  the 
July,  1977,  issue  of  73,  I 
have  been  thinking  about  a 
coffee  warmer  He  gave 
some  ideas  on  how  to 
make  one  and  also  said 
that  it  should  be  a  real 
money-maker.  I,  too,  hate 
cold  coffee  with  a  passion 
and  usually  end  up  with 
such  every  time  I  bring  a 
cup  out  to  the  shack.  So, 
with  his  idea  and  my  junk 
box  of  parts,  I  put  together 
the  Hot  Mugger,  destined 
to  become  the  most  pop- 
ular piece  of  gear  in  the 
ham  shack. 


UrCRO 
SWITCH 


■ 


Fig.  1.  Schematic. 


I  have  used  the  Hot  Mug- 
ger for  several  months 
now,  and  it  works  very 
well.  But  I  have  left  a  lot  of 
room  for  improvement  and 
would  be  interested  to  see 
other  ideas  for  a  coffee 
warmer  I  am  surprised  that 
no  one  has  written  one  up 
yet,  as  it  is  a  very  practical 
item  for  the  ham  shack  I 
hope  this  will  set  the 
wheels  in  motion  and  we 
will  see  many  improve- 
ments and  innovations. 

The  Hot  Mugger  does 
not  require  much  in  the 
way  of  parts.  My  junk  box 
yielded  all  that  were  need- 
ed. There  are  four 
550-Ohm,  15-Watt  power 
resistors  in  series  parallel, 
which  gives  26  Watts  of 
power  dissipation.  The  26 
Watts  does  a  good  job  of 
keeping  a  cup  of  coffee 
warm  I  dont  know  how 
much  lower  you  can  go  in 
power  dissipation  and  sti 
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keep  your  cup  warm,  but 
you  might  try  whatever 
you  have  on  hand.  I  don't 
recommend  exceeding  26 
Watts,  as  this  wattage  will 
cause  V*  cup  of  coffee  to 
become  quite  hot. 

The  cup  should  be  a  flat- 
bottomed  one  without  any 
recess.  I  chose  my  cup 
before  making  the  top  for 
the  coffee  warmer  so  that  I 
could  cut  the  hole  to  the 
right  size.  The  microswitch 
has  a  long  actuator  so  that 
the  cup  will  sit  down  on  it 
and  turn  on  the  heating  ele- 
ment (resistors).  The  base 
and  housing  were  made 
out  of  printed  circuit 
board,    soldered      and 


screwed  together  with  an 
opening  cut  out  of  the  top 
for  the  cup. 

That's  just  about  it  ex- 
cept for  painting.  I  used 
Rust- oleum®  primer, 
which  I  don't  recommend 
because  it  gave  off  a  fishy 
smell  for  a  long  time  after- 
ward. Probably  a  good 
auto  engine  paint  would  be 
a  better  choice.  A  name- 
plate  could  be  added  so 
that  your  friends  will  know 
what  it  ist 

As  I  type  this,  the  Hot 
Mugger  X1  is  on  the  job 
keeping  my  coffee  warm  to 
the  last  drop.  What  is  there 
left  to  say  except,  "Try  it; 
you  will  like  it."  ■ 


Fig.  2.  Construction. 


Side  view  of  the  finished  Hot  Mugger 
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Wmford  Rister  WB4MBL 
402  AUkia  Street 
Atbertvitle  AL  35950 


Build  the  Mini-Probe 

—  it's  only  logical 


Decoding  digital  with  a  PolaroidTM  pistol- 


Here  is  an  inexpensive 
logic  probe  that  will 
determine  all  possible 
states  of  digital  logic.  It  is 
built  by  point-to-point  wir- 
ing on  a  piece  of  per- 
forated board  just  wide 
enough  to  fit  into  a  discard- 


i 


ed  Polaroid™  film-coating 
container  and  about  2  VI 
inches  long. 

The  Circuit 

Referring  to  Fig  1.  the 
plus  5  V  and  ground  con- 
nections are  made  to  the 
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Fig.  f,  logic  probe  schematic  diagram.  Resistors  V4  Watt, 
10%.  Transistors  ECC  123A  or  equivalent  LEDs  as  desired. 


circuit  under  test,  and  the 
probe  is  touched  to  the  pin 
under  test.  If  the  pin  is 
open,  Q2  will  conduct 
slightly  because  of  the  bias 
introduced  by  R1.  This  will 
cause  the  yellow  LED  to 
light  at  about  half 
brightness.  If  the  pin  under 
test  is  ground,  both  Q1  and 
Q2  are  off  so  neither  LED 
will  light.  If  the  pin  is  high, 
the  red  LED  will  blink  once 
because  Q1  puts  a  high 
signal  into  the  one-shot, 
and  the  yellow  LED  will 
light  at  full  brightness 
because  Q2  is  turned  on.  If 
only  the  yellow  LED  were 
used,  it  would  be  difficult 
to  differentiate  between  an 
open  and  an  oscillating 


condition  This  is  where  the 
one-shot  goes  to  work.  It 
gives  a  relatively  long 
(.5  seconds  or  so)  pulse 
anytime  the  probe  goes 
high  — even  if  for  a  very 
short  duration.  So  if  the 
probe  contacts  an  oscil- 
lating pinr  it  wilt  blink 
continuously 

Unless  pulses  of  very 
high  frequency  are  to  be 
detected,  there  is  nothing 
critical  about  the  layout 
except  for  space  economy 
so  that  the  board  can  be 
slipped  into  the  case. 

So  there,  in  a  nutshell 
(plastic  one),  is  a  way  to 
know  what's  happening  in- 
side that  digital  monster's 
mind  ■ 


Completed  probe. 


Circuit  board  assembly. 
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You're  just  a  $ ew  digits  away  from 
name  brand  radio  equipment  - 
AT  DISCOUNT  PRICES! 

CALL  TOLL  FREE 


1-800-228-4097 

Communications  Center 

443  N  48th  Street 
Lincoln  Nebraska  68504 
in  Nebraska  Call !  402  46  6  8402 


1-800-634-6227 

Communications  Center 

West 

1072  N.  Rancho  Drive 

Las  Vegas,  Nevada  89106 

in  Nevada  Cat!  (702)647 -31  14 


YAESU 

DENTRON 

TAYLOR 

E.T.O.  ALPHA 

KENWOOD 

HY-GAIN 

SWAN 

VHF  ENGINEERING 

DRAKE 

MOSLEY 

TEMPO 

BERK-TEK  CABLE 

ICOM 

CUSHCRAFT 

TEN-TEC 

CONSOLIDATED  TOWER 

STANDARD 

WILSON 

MIDLAND 

SAY 

EDGECOM 

HUSTLER 

CDE 

SHORE 

KDK 

LARSEN 

AUTEK 

TELEX 

PANASONIC 

BENCHER 

MIRAGE 

ROBOT-SSTV 

look 


We  carry  all  major  lines  of  Antennas  at  Discount  Prices 

OUR  NEW  HOURS 

at  Lincoln  store  only 


SAME  DAY  SHIPPING  ON  MOST  ITEMS 


BankAmericaho 


f  cs& 


1-80O-228-4O97 

Communications  Center 


443  N.  48th,  Lincoln,  Nebraska  68504 


In  Nebraska  Call  (402)466-8402 
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NEVER  SAY  DIE 

editorial  t>y  Wayne  Green 


from  page  4 

interested  in  the  same  end  a , .  a 
better  world,  helped  along  a 
whole  lot  by  amateur  radio. 
Hamming  can  only  provide 
these  benefits  to  the  world  If  it 
is  funT  so  let's  all  try  to  do  what 
we  can  to  make  amateur  radio 
fun  ...  for  everyone.  I  don't  ask 
you  to  speak  out  against  those 
who  are  lousing  things  up, 
whether  by  intention  or  stupid- 
ity—I just  ask  that  you  look  into 
these  things  with  an  open  mind 
and  vote  with  your  conscience. 

ALSO  AT  ATLANTA 

In  addition  to  laying  it  on  the 
line  about  amateur  radio . . .  and 
I  expect  the  usual  goon  squad 
.  .  ,  I'll  be  talking  about 
microcomputers.  I'll  be  talking 
about  them  primarily  in  terms 
which  may  be  of  particular  in- 
terest to  you  . .  .  how  to  make 
money  in  microcomputing.  lTd 
talk  about  how  to  make  money 
in  amateur  radio,  but  I  don't 
know  anyone  who  has  figured  it 
out  yet,  Perhaps  those  who  are 
pushing  for  the  Communicator 
Class  license  on  220  have  the 
answer. 

The  opportunities  in  micro- 
computing are  still  as  good  as 
ever  for  making  a  bundle.  The  in- 
dustry has  grown  some  since  I 
got  involved.  Sales  in  1975  were 
about  $5M.  This  went  up  to 
about  $25M  in  1976  . . .  $100M  in 
1977  ..  .  and  passed  $300M  in 
1978.  With  Atari  and  Texas  In- 
struments now  hitting  the 
market  with  microcomputers, 
1979  is  still  an  unknown  quanti- 
ty. Radio  Shack  has  a  very  big 
lead  and  may  just  be  able  to 
hold  it,  what  with  about  10,000 
of  their  stores  selling  the 
TRS-80. 

ni  be  talking  about  hardware 
which  is  needed  and  which  can 
be  marketed  easily  to  make 
money.  I'll  be  putting  software 
into  perspective.  Mostly,  I'll  try 
to  answer  as  many  questions  as 
I  can.  I  may  even  talk  a  bit  about 
the  whole  philosophy  of  making 
money  .  .  .  what  the  secrets  of 
success  are  and  how  to  achieve 
success  if  you  want  it.  Most 
people  have  blundered  into  the 
trap  of  the  good  old  American 
system  . . .  guaranteed  to  keep 
you  poor  for  life  and  with  no  real 
hope  of  spectacular  success.  Is 
there  anything  to  do  about  this? 
I  think  so  . . .  and  the  first  step 
is  to  become  aware  of  the  sys- 
tem and  how  it  can  be  beaten. 

Will  I  be  seeing  you  at  Atlanta 


June  16-17th?  I  hope  so.  What 
about  Dayton?  I  don't  know  ...  I 
skipped  it  last  year,  but  haven't 
decided  about  this  year  yet. 
With  two  or  three  new  maga- 
zines in  various  stages  of  get- 
ting started,  Instant  Software 
reafly  getting  going,  and  some 
other  projects,  I  don't  really 
have  time  to  go  most  of  the 
places  where  they  want  me, 
much  less  where  they  don't. 

MEET  ME  IN  ST.  LOUIS 

Yes,  Wayne  Green  is  coming 
to  St,  Louis  ...  for  the  big 
hamfest  on  March  31st.  I'll  be 
talking  about  amateur  radio  .  .  . 
the  good  things  and  the  bad.  Ill 
be  answering  questions  on  just 
about  anything.  In  addition  to 
that,  as  at  Atlanta,  Y\\  be  talking 
to  microcomputer  hobbyists 
about  the  many  ways  of  making 
money  in  this  new  field-  I'll  try  to 
give  some  perspective  on  what 
has  happened  and  what  I  see  as 
coming  In  both  fields. 

This  will  be  my  first  trip  to  St. 
Louis,  so  I'm  looking  forward  to 
it.  I'll  be  getting  in  a  day  early, 
so  I'll  have  a  chance  to  get  on 
the  local  radio  and  television 
stations  and  promote  the  ham- 
fest. 

If  you're  a  Wayne  Green  fan, 
be  sure  to  come  to  the  show  . . . 
at  the  new  convention  center-  if 
you're  anti-Green,  it's  even 
more  important  for  you  to  come 
and  make  sure  you  are  right  in 
your  assessment.  Is  it  possible 
that  you  are  more  a  part  of  the 
problem  than  a  part  of  the  solu- 
tion? Find  out  at  the  St.  Louis 
hamfest. 

There  will  be  a  raft  of  exhibits 
and  other  talks  . . .  with  manu- 
facturers showing  their  latest 
ham  gear  and  dealers  doing 
their  best  to  cut  their  own 
throats.  They're  lining  up  some 
fantastic  speakers  and  forums 
(in  addition  to  my  talks),  so 
you'll  have  a  great  time, 

I'm  looking  forward  to  seeing 
you  . .  f  please  come. 

THAT  LONNNG  ARRL  PIECE 

One  of  the  problems  is  that 
I'm  spread  a  lot  thinner  than  I 
should  be.  instant  Software  is 
demanding  ...  as  is  Kilobaud 
MICROCOMPUTING  ...  and 
with  two  or  three  more  maga- 
zines in  the  planning  stages, 
when  do  I  sleep?  This  came  to  a 
head  last  month  with  my  end- 
less editorial  about  the  League. 

Normally,  when  i  write  an 
editorial,  I  sit  down  and  write 
with  smoke  coming  out  of  my 


typewriter.  Then  I  find  the  heat 
abated  a  bit  and  write  a  second 
draft  which  rs  a  bit  less  fiery,  if  I 
don't  like  the  first  two  drafts,  I 
try  a  third  time.  In  December,  a// 
of  the  drafts  of  my  editorial 
managed  to  reach  print,  end  to 
end,  I'm  supposed  to  get  a 
chance  to  review  my  editorial 
before  it  goes  to  the  printer . . . 
but  they  skipped  me  last  month. 
Rats. 

Oh,  I  get  annoyed  at  a  lot  of 
the  crap  I  get  from  the  League, 
but  I'm  not  as  upset  about  it  as 
most  people  think.  You'll  per- 
haps get  better  perspective  on 
this  at  St.  Louis  or  Atlanta  if  you 
come  and  say  hello  and  get  into 
one  of  my  talks, 

ARTICLES  NEEDED 

Our  increased  use  of  color  in 
73  permits  us  to  run  some  color 
photographs  of  interesting  DX- 
peditions.  The  time  was  when 
we  had  to  run  all  those  pictures 
of  gorgeous  places  in  btack  and 
white.  We're  looking  for  colorful 
DXpedition  pictures  accompa- 
nied by  interesting  articles.  An 
article  will  not  only  help  pay 
some  of  the  freight  for  the  trip, 
but  could  also  encourage 
others  to  help  out  a  bit  when 
they  send  for  your  QSLcard.  DX- 
ing  is  one  of  the  most  exciting 
aspects  of  amateur  radio,  so 
let's  see  more  of  the  DXing  fun 
in  articles  for  73. 

If  I  can  get  my  new  tower  up, 
I'll  be  back  In  there  scrapping 
with  you  for  the  rare  ones.  I'm  a 
tough  one  to  beat,  so  watch  out! 
I  racked  up  over  300  confirmed 
countries  (all  on  20m  phone)  in 
one  year  a  while  ago  . . .  and 
even  managed  100  countries  on 
20m  phone  one  weekend,  just  to 
prove  to  myself  that  I  could  do 
it,  i  didn't  get  much  sleep. 

It  appears  that  we  are  up  to 
here  in  antenna,  keyer,  and 
counter  articles,  but  really  in 
need  of  articles  on  transmitter 
receivers,  and  transceivers. 
Surely  someone  out  there  has 
built  a  rig  which  will  get 
thousands  of  hams  hot  to  fol- 
low suit.  Let's  see  more  con- 
struction projects  on  ham  gear. 

It  is  my  conviction  that  the 
tens  of  thousands  of  hams  who 
have  bought  microcomputers 
should  be  using  them  in  place 
of  Teletype^  equipment.  Let's 
have  more  articles  on  RTTY  us- 
ing microcomputers. 

SLEP  WRITES 

A  letter  from  Bill  Slep  (Slep 
Electronics)  mentions  that  his 
ads  have  been  selling  stuff  right 
and  left.  That's  always  nice  to 
hear.  Bill  says  that  there  has 
been  a  recent  run  on  microwave 
equipment  which  hams  are  us- 
ing to  receive  the  TV  satellites 
direct.  I've  been  reading  a  lot 
about  this  recently  and  would 
like  to  encourage  those  who 
have  been  successful  in  getting 
something  inexpensive  togeth- 
er to  do  the  job  to  write  for  us 


about  it. 

Why  bother  to  get  TV  direct 
from  a  satellite?  Weil,  right  off 
the  top  there  is  the  challenge,  It 
isn't  easy.  Once  you  get  set  up, 
you'll  be  getting  network  pro- 
gram feeds.  This  means  that 
youll  be  able  to  get,  for  exam- 
ple, Johnny  Carson  before  the 
salty  language  is  bleeped  out. 
You'll  get  a  lot  of  programs 
which  are  not  being  broadcast 
in  your  area.  You'd  get  the 
Home  Box  Office  stuff  . . .  late 
movies. 

I've  been  corresponding  with 
Bob  Cooper  K6EDX/5,  who  pub- 
lishes a  magazine  for  the  CATV 
field  and  is  deeply  into  this 
direct  satellite  TV  reception.  I 
may  be  able  to  get  him  to  either 
write  an  article  for  us  oral  least 
get  him  to  get  someone  else  to 
prepare  such  an  article.  Using 
commercial  gear  for  the  effort 
would  run  you  into  the 
thousands  of  dollars.  Heck  Just 
a  receiver  for  4  GHz  costs 
thousands.  Then  they  want  you 
to  buy  a  ten-foot  dish  and  a 
special  preamplifier.  Some  ex- 
perimenters have  been  getting 
the  stuff  with  a  lot  less  expense 
and  trouble.  If  you're  oneT  write 
to  me  about  it. 

NEW  COVER  PRICE 

The  new  cover  price 
shouldn't  come  as  much  of  a 
surprise  to  anyone.  A  big  part  of 
it  is  inflation,  which  has  been 
running  about  10%  of  late.  It's 
been  two  years  since  there  has 
been  an  increase  in  cover  price, 
If  inflation  keeps  up  like  it  has 
(if  you  continue  to  let  your  con- 
gressman spend  money  on 
more  and  more  government), 
the  price  increases  will  have  to 
come  more  often.  How'd  you 
like  to  find  a  different  price 
every  month?  Keep  it  up.  Con- 
gress! 

We  see  the  inflation  in  many 
ways.  Postage  has  gone  up 
beyond  belief  .  . .  made  even 
worse  by  the  great  big,  thick, 
heavy  issues  of  73.  Paper  costs 
have  doubled  in  the  last  couple 
of  years,  and  no  end  is  in  sight. 
Wages  ail  around  have  been  go- 
ing up  in  step  with  inflation.  Our 
advertising  rates,  once  under 
$100  per  page,  are  now  over 
$1,500  for  a  page! 

Obviously,  the  way  to  beat 
the  cover  price  is  to  subscribe, 
I've  been  hinting  gently  at  that 
for  a  long  time.  At  $2.50  per 
issue,  this  comes  to  $30  per 
year  The  subscription  rate  is 
$18  for  one  year  and  $36  for 
three  years.  That  means  you 
can  get  three  years  of  73  for  just 
a  little  bit  more  than  buying  one 
year  on  the  newsstand.  Con- 
vinced? Remember  when  a  life 
subscription  was  going  for  $37? 

Of  course,  those  early  issues 
of  73  were  much  smaller  (about 
one  half  the  size  of  this  page) 
and  thinner.  You're  getting 
eight  times  as  much  material 
for  about  six  times  the  price  . , , 
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so  it  Is  a  good  deal-  Fifty-seven 
feature  articles  in  the  November 
issue!  That's  more  than  ail  the 
other  magazines  combined, 
isn't  it? 

THE  10  GHZ  SAGA 

Chuck    Martin    WA1KPS 

started  off  going  great  guns 
(Gunns.  that  is)  on  10  GHz  with 
contacts  with  New  Hampshire 
from  Massachusetts.  Vermont, 
Maine,  and  even  the  Granite 
State  itself  (106  miles  between 
Pack  Monadnock  in  southern 
New  Hampshire  and  Mt.  Wash- 
ington,  up  north).  From  there 
on,  the  situation  got  more  dif- 
ficult. 

A  couple  of  tries  from  hilts  in 
Rhode  Island  didn't  make  it. 
The  paths  were  even  difficult 
on  220  MHz,  so  the  failure  on  10 
GHz  wasn't  very  surprising, 
even  if  it  was  disappointing. 

Chuck  got  the  two  transceiv- 
ers together  and  found  little 
things  to  do  which  supposedly 
improved  their  action.  He  also 


borrowed  a  two-foot  dish 
to  perk  up  his  end  of  the  signal, 
just  in  case  this  would  help.  It 
might  push  a  signal  through 
some  trees,  but  it  wouldn't 
boost  it  over  any  mountains. 

On  November  19th,  I  braved 
icy  winds  gusting  to  over  60 
mph  up  in  the  superstructure  of 
a  tower  on  the  Pack,  while 
Chuck  relaxed  up  in  the  branch- 
es of  a  tree  on  a  hill  in  Rhode 
Island.  Well,  he  was  perhaps 
only  partly  relaxed,  considering 
that  he  was  trying  to  hold  on  to 
the  tree  while  he  aimed  the  dish 
and  tuned  the  transceiver... 
and  gradually  froze. 

Perhaps  It  was  worth  it  all. 
We  did  manage  some  short 
contacts  as  the  two  trans- 
ceivers drifted  In  frequency 
about  16  MHz  as  they  cooled 
down  to  the  subarctic  tempera- 
tures. The  AFC  system  is  pretty 
good,  but  definitely  not 
equipped  to  handle  that  kind  of 
drift.  And  tuning  the  little  bug* 
gers  is  about  like  trying  to  tie  an 


appendix  with  boxing  gloves 
on.  You  have  to  turn  the  tuning 
knob  about  a  thousandth  of  an 
inch  to  tune  in  a  signal.  This  is 
interesting  to  do  when  you  are 
being  blown  almost  out  of  a 
tree  or  a  tower  by  gusts  of  very 
cold  wind  .  -  -  shivering  , . .  and 
your  hands  are  turning  blue  as 
frostbite  creeps  up  towards 
your  armpits. 

That  makes  five  states  on  10 
GHzT  with  all  contacts  being 
over  50  miles.  Anyone  done  bet- 
ter than  that,  or  should  we  send 
It  to  the  book  of  world  records? 
Our  laurels  will  not  be  crushed. 
Chuck  has  some  ideas  on  pep- 
ping up  the  transceivers,  and  if 
we  put  the  darned  things  out- 
side so  they  can  come  to  a 
steady  temperature,  we  should 
avoid  the  drift  miseries.  The 
next  stop  obviously  is  Connect- 
Jcut  for  state  number  six  ...  if 
we  can  get  organized  before 
the  snow  hits. 

Those  little  Microwave 
Associates  Gunnplexers  sure 


are  good  fun.  They  put  out 
enough  of  a  signal  so  that  you 
should  not  have  to  have  any  ad- 
ditional antenna  for  a  contact 
over  any  line-of-sight  path.  Our 
contact  of  over  a  hundred  miles 
was  plenty  strong. 

Sherry  has  been  itching  to 
get  a  hot  air  balloon  ever  since 
we  went  down  to  Florida  and 
made  the  balloon  cover  for  73  a 
couple  of  years  ago.  If  we  get 
one,  I  understand  that  contacts 
from  the  balloon  count  for  New 
Hampshire  as  long  as  the 
balloon  is  tethered.  I  wonder  if 
a  5,000-foot  kite  string  counts 
as  a  tether? 

OCTOBER  WINNER 

Our  readers  have  selected 
"Antenna  Design:  Something 
New!"  as  the  best  article  In  our 
October  issue,  so  Harry  A,  Mills 
W4FD  and  Gene  BrizendJne 
W4ATEwill  be  Sharing  our  $100 
Most  Popular  Article  prize. 
Remember,  your  ballot  is  your 
Reader  Service  card. 


from  page  14 

from  Greenland  to  South 
America  out  of  our  home  base, 
Wright-Patterson  AFB,  on  a 
two-week  "worldwide"  com* 
municaHons  test  of  an  ex- 
perimental airborne  satellite 
terminal.  Among  the  crew  of  25 
men,  we  had  four  hams:  Sandy 
Cole  K1SC,  Tom  Walilko 
K8NOQ,  Bob  Beach  W8LCZ, 
and  Wayne  Beeson  K8WB. 

After  landing  {on  Ascension 
Island)  on  Saturday  night,  we 
Immediately  searched  for  the 
acting  base  commander,  Cap- 
tain Lord,  and  finally  found  him 
in  a  barracks  card  game.  Cap- 
tain Lord  Informed  us  that  the 
required  forms  and  the  British 
Islands  Administrator's  signa- 
ture needed  to  obtain  our  own 
ZD8  calls  would  not  be 
available  until  Monday  morn- 
ing* Meanwhile,  he  authorized 
the  use  of  your  call,  ZD8KG,  for 
us  as  guest  operators.  He 
presumed  your  kind  permission 
since  you  were  not  then  on  the 
island. 

The   authorization   seemed 

adequate,  as  we  had  the  word 
of  the  Lord,  so  we  rushed  over 
to  barracks  14  and  set  up  our 
FT-101E  and  18- foot  vertical 
antenna,  Our  first  QSO  took 
place  just  after  midnight  on 
September  1 7th  with  W7PFZ  on 
20  meter  SSB, 

We  then  proceeded  to  have 
the  time  of  our  lives  working 
our  first  pileup  from  the  fun 
(rare)  end  of  the  QSO.  An 
awesome  and  enjoyable  ex- 
perience almost  every  DXer  has 
dreamed  of  was  coming  true. 


All  four  of  us  took  turns  as 
noted  in  the  enclosed  log  copy. 
We  worked  10T  15,  and  20 
meter  CW  and  SSB.  Conditions 
on  10  were  great,  so  we  used 
that  band  a  lot  in  racking  up  230 
contacts  from  ZD8KG  in  about 
36  hours. 

On  Monday,  we  filled  out  the 
required  forms,  got  the  neces- 
sary signatures,  and  finally 
received  our  own  calls.  Sandy 
got  ZD8SC,  Robert  got  ZD8RB, 
Wayne  got  ZD8WB,  and  I  got 
ZD8TW.  We  still  had  some 
operating  time  left,  so  we 
returned  to  the  rig  and  ran  off 
105  more  contacts  in  the  four 
hours  before  our  plane  took  off 
for  Brazil. 

We  totaled  five  continents, 
fifty  countries,  and  325  con- 
tacts, of  which  101  were  with 
stateside  stations.  We  earned 
no  awards  but  we  had  a  terrific 
time. 

During  some  hurried  and 
confused  packing,  we  yanked 
our  antenna  off  the  barracks 
roof  in  the  middle  of  our  last 
QSO  with  WB0TXV  on  ten 
meter  SSB.  A  sudden  end  to  our 
DXpedition.  We  alt  had  a  ball 
and  can't  wait  to  do  it  again. 
Our  plane  will  return  to  Ascen- 
sion Island  in  March,  1979,  and 
again  in  the  summer  of  1980. 
We  plan  to  bring  multiple  rigs 
next  time  and  to  use  our  new- 
found experience  to  cut 
through  the  pileups  faster. 
Meanwhile,  we  left  our  aircraft 
number  and  73  written  with  six- 
foot  high  rocks  on  the  side  of 
West  Bay  Hilt  near  the  bar- 
racks. 

We  requested  everyone  we 


worked  to  QSL  direct  to  our 
home  calls,  but  if  you  or  your 
QSL  manager,  K4KBL,  receive 
any  cards  for  contacts  we 
made,  you  can  forward  them  to 
me.  Again,  thanks  for  the  use  of 
your  call  and  we  hope  to  see 
you  on  a  future  trip  to  the 
island. 

Tom  Walilko  K8NOG/ZD8TW 

712  Sykes  Circle 

Wright-Patterson  AFB  OH  45433 

BITS  AND  PIECES 

As  of  this  writing,  no 
documentation  has  reached 
the  ARRL  for  the  HZ1BS/8Z4 
neutral  zone  operation,  No 
documentation,  no  recogni- 
tion. 

If  you  still  haven't  worked 


KV4,  there  is  really  no  excuse. 
KV4AA  recently  made  his 
38.000th  QSO.  Most  are  CW. 

That  W0DX  who  operated 
from  Desecheo  recently  is  Bob 
Denniston,  former  president  of 
the  ARRL.  He  runs  the  Smug- 
gler's Cove  Hotel  on  the  north 
side  of  the  island  group, 

4U11TU  in  Geneva  reports 
that  they  are  receiving  QSL  re- 
quests for  4U1UN  in  NYC+  The 
correct  QSL  route  for  4U1UN  is 
UN  Staff  Radio  Club,  United 
Nations,  Box  20,  NYC  NY 
10017.  SASE,  of  course. 

For  those  who  are  still  con- 
fused by  the  FCC  calisign 
al  locations  in  areas  outside  the 
continental  U.S.,  the  following 
should  be  of  some  help.  The 


George  Lindiey  WA5HKW  erecting  his  home-brew  three-element 
beam.  George  but  ft  it  from  plans  in  Bill  Qrr's  Beam  Antenna  Hand- 
book for  about  one-third  the  cost  of  a  commercial  beam.  He  says  it 
works  great 
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digit  is  the  key.  Alaska  stations 
sign  AL7,  KL7,  NL7,  and  WL7. 
The  rest  are  as  follows. 

Atlantic:  1  — Navassa  Island; 
2— Virgin  Islands;  3— Serrana 
Sank;  4— Puerto  Rico*  Prefixes 
are  KP,  NP.  and  WP, 

Pacific:  1— Baker,  Canton, 
Howtand  Islands;  2— Guam; 
3— Johnston  Island;  4— Mid* 
way  Island;  5— Kingman  Reef 
(K  suffix);  5— Palmyra,  Jarvls; 
6— Hawaii;  7— Kure  island; 
8— American  Samoa;  9— Wake 
Island;  0— Northern  Mariana 
Islands,  Prefixes  are  AHr  KH, 
NH,  and  WH. 

All  the  foreign  nationals  have 
been  assigned  YS9  prefixes  in 
El  Salvador.  YS1WPE  is  now 
YS9YSS. 

The  operator  at  HFIDPOL,  the 
Polish  base  in  the  South 
Shetlands,  left  and  the  new 
crew  contains  no  amateurs. 
QSLs  have  been  printed,  but 
there  is  a  holdup  in  getting 
them  filled  out  and  mailed. 

The  ARRL  is  planning  to  take 
the  FCC  ten  meter  linear  ban  to 
court,  As  noted  before,  the  in- 
nocent hams  were  the  only 
ones  to  suffer  from  this  ban. 
The  manufacturers  of  illegal 
CB  Mnears  either  went 
underground  or  switched  to 
manufacturing  high-powered 
"amateur  transmitters/'  CBers 
just  plug  in  their  transceiver  as 
a  vfo.  Passing  laws  to  make  it  il- 
legal for  lawbreakers  to  break 
the  law  has  never  made  much 
sense  to  us. 

Those  working  toward  WA2 
should  bear  in  mind  that 
UA0YAE,    heard   often   on    15 


meter  CW,  is  iocated  in  Tana 
Tuva,  which  is  in  Zone  23,  In 
fact,  any  UAUY  is  in  Zone  23. 

Gary  Yarus  WBOMSZ  puts 
out  a  directory  of  stateside  QSt 
managers  that  contains  over 
1300  managers.  This  is  almost 
a  necessity  for  the  serious  DXer 
and  at  only  $1.00,  it's  a  great 
bargain.  The  address  is:  Gary 
Yams,  921  N.  Clay  Avenue,  St, 
Louis  MO  63122,  and  the  list  is 
updated  weekly, 

UV0BB  claims  to  be  the  first 
and  only  YL  operator  in  Siberia. 

SV1IT  is  considering  a  possi- 
ble Mt.  Athos  effort  this  sum* 
mer.  Nothing  definite  as  yet, 
but  if  you  run  across  him,  you 
might  ask  for  the  latest  word. 

Amateur  radio  continues  to 
experience  rapid  growth. 
Amateur  licenses  in  the  U.S. 
are  expected  to  top  366,000  by 
early  this  year  There  were 
some  28,000  new  licenses 
issued  during  1978.  The  total 
number  of  licensed  amateurs  in 
the  U.S.  has  increased  better 
than  100,000  since  1975.  CB 
licenses,  on  the  other  hand, 
dropped  below  100,000  per 
month  last  summer  for  the  first 
time  in  several  years.  Look  for 
several  of  the  larger  CB  equip- 
ment manufacturers  to  jump  in- 
to the  amateur  market, 

QSL  manager  ON5TO  notes 
that  the  true-blue  9U5CA  has 
not  been  active  since  1971 .  The 
one  showing  in  76-* 77  was  a 
pirate,  Only  9U5CB,  9U5DS,  and 
9U5CR  are  legit  at  present. 

The  U.S.  and  Surinam,  PZ, 
completed  a  reciprocal  operat- 
ing agreement  on  October  12. 


Ever  wonder  what  the  shack  of  a  rare  DX  station  looks  like?  Here's 
the  operating  position  of  the  much-sought-after  VI1BGDt  the  only 
station  currently  active  in  Iraq,  Pictured  are  ops  Majid  (seated)  and 
Saad,  along  with  their  Atlas  transceiver  Can  you  spot  your  QSL  on 
the  wall?  Thanks  to  Jack  Winterboume  VE31TQ  and  the  CARF 
News  Service  for  the  photo. 


Amateurs  of  either  country 
wishing  to  operate  in  the  other 
country  can  do  so  upon  ap- 
plication to  the  proper 
authorities.  Information  on  this 
or  any  other  reciprocal  operat- 
ing agreement  can  be  obtained 
by  sending  an  SASE  to  the 
ARRL.  Reports  indicate  a 
reciprocal  agreement  with 
Spain  is  now  in  the  works. 

A  note  from  K50VC  straight- 
ens out  the  Argentine-Antarctic 
callsign  designations.  LU-ZA, 
ZGt  and  ZM  are  South  Orkneys. 
LU-ZY  is  South  Sandwich,  LU* 
ZC,  Zl,  ZO,  SZ,  and  ZT  are  South 
Shetlands,  Others  are  Antarc- 
tica- 
Jim  Henderson,  who  spent 
several  months  signing  ZM7AH 
from  the  Tokelaus  a  few  years 
back,  wants  to  clean  up  any  re- 
maining need  for  ZM7AH  cards 
and  seal  the  logs  permanently. 
Anyone  still  needing  a  card  can 
reach  Jim  at  13490  Mt  Hood, 
Reno  NV  89506. 

The  MelJish  Reef  operation. 
VK92R.  managed  some  16.000 
contacts  despite  being 
plagued  by  generator  problems 
that  limited  their  output. 

K40D  notes  that  he  still  has 
all  logs  from  his  previous 
overseas  assignments  and  will 
be  glad  to  confirm  any  con- 
tacts* Anyone  needing  a  card 
from  OA4DX  ('66-71),  HP1XOD 
(70-71),  PY1ZAL  (71- 73), 
EP20D  (75-77),  or  9D5B 
(76-77)  can  reach  Carl  at  PO 
Box  136,  Front  Royal  VA  22630 
SASE,  of  course, 

EI8H  is  a  legitimate  station, 
but  any  EISH/xx  you  hear  is  a 
definite  phony.  Pat  has  been 
getting  (oads  of  QSLs  for  these 
operations,  but  all  are  going  in- 
to the  trash  and  he  requests 
that  no  more  be  sent. 

ZD9GG  can  often  be  found 
on   a   list  operation   fun   by 


WA7ZTL  on  14245  kHz  around 
1445Z.  An  Asahi  newspaper 
recently  took  some  aerial 
photos  of  Okino  Torishima.  The 
outlines  of  the  barrier  reef  are 
quite  distinct  and  the  founda- 
tion of  the  never-buift  weather 
station  can  be  seen  in  the 
center;  Only  two  rocks  are  visi- 
ble at  high  tide.  One  is  five  feet 
tall.  It  is  difficult  to  imagine 
another  operation  taking  place 
from  here  for  quite  some  time. 

The  DX  gathering  on  14225 
kHz  after  1500Z  is  a  great  hunt- 
ing  ground.  Check  it  out. 

The  first  DXCC  for  160  meter 
operation  was  issued  on 
November  15,  1976,  Since  that 
time,  twelve  have  been  issued. 
#1  went  to  W1 BB,  of  course,  #2 
to  W1HT,  #3  to  W8LRL  and 
KV4FZ  (two  were  issued),  #5  to 
K1PBWT  #6  to  W4BRB,  #7  to 
W2QDt  #8  to  W2DEO,  #9  to 
W4QCW,  #10toW4YWXf  #11  to 
K4CIA,  and  #12  to  W9NFC.  The 
east  coast  pretty  well  has  a 
lock  on  this  award. 

8J1 JCI  was  a  special  station 
on  from  the  Japanese  Chamber 
of  Commerce  and  Industry 
Centennial  Exhibition. 

QSL  INFORMATION 

In  the  November  column,  a 
typo  snuck  in  directing  QSLs 
for  GU5CIA,  GU4EON,  and 
GU3YIZ  to  K5YY.  This  was  an 
error  and  San  says  no  more, 
please.  The  correct  route  is  to 
N6MA.  whose  address  is  fisted 
below. 

3DBBAtoWA4HNL 
3Y0BZ  to  VE7ZQ 
3Y5DQ/3Y1VC  to  LA5NM 
4079WARC  to  YU2DX 
4N0D  to  YU2CQ 
4N2EC10  YU1JAS 
7P8BH  to  WB9ZZK 
8J3lTUto  JH3DPB 
9J2JN  to  WB2IZN 
9K2FX  toW4KA 
GU5CIA  to  N6MA,  3800  J  Street, 
OxnardCA  93030 
A7XAH  to  DJ9ZB 
EX9A  to  Box  98,  Moscow 
H5RACIOWA4HNL 
HH2DX  to  George  Werner,  1045 
Le  Brunt  Jacksonville  FL  32205 
HZIABto  K8PYD 
J28AZ  to  18 J  N 
JY3ZH  to  DJ9ZB 
KA1MI  loWBIGXU 
KA1NCtoK4JEX 
KG4KG  to  Y  AS  ME 
LU3ZY  to  SARA.  Malabia  3029. 
1425  CFT  Buenos  Aires 
N8TG/KP1  to  Randy  Rowe,  3237 
Connecticut  Drive.  St,  Charles 
MO  63301 

S8GEH  toWA4HNL 
TF0DF  to  K4SAK 
ZL3HI/C  to  N2CW,  207  West 
Fifth  Street,  Ship  Bottom  NJ 
08008 

Thanks  to  The  West  Coast 
DX  Bulletin,  the  Long  Island  DX 
Association  Newsletter,  and 
Worldradio  Magazine  for  much 
of  the  preceding  information. 

AMATEUR  RADIO  IN  IRAQ 

During   a   business   trip   to 
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Baghdad  in  September,  1978,  I 
contacted  Majid  AbduJhamid, 
Chief  Operator  of  the  Radio 
Club  of  Baghdad,  amateur 
radio  station  Y 11 BGD. 

Majid  gave  me  telephone 
directions  to  find  the  club 
premises,  now  located  in  the 
building  of  the  General  Direc- 
torate of  Scientific  Welfare  in 
the  Azamia  district  of  Baghdad. 
This  building  also  houses  other 
scientific  clubs. 

I  was  met  by  Majid  and 
another  club  operator,  Saad  AI 
Taif  both  of  whom  accorded  me 
a  very  courteous  welcome. 

On  being  informed  of  the 
general  interest  of  North 
American  amateurs  in  the 
situation  of  ham  radio  in  Iraq, 
they  explained  their  present 
status. 

YI1BGD  is  the  only  legal  ham 
station  in  Iraq  at  present.  Majid 
is  holder  of  the  license,  which 
Is  limited  to  the  20  meter  band 


and  100- Watt  input. 

The  club  hopes  to  be  permit- 
ted soon  to  operate  on  other 
bands  and  with  higher  power. 

The  present  membership,  be- 
sides Majid,  consists  of  seven 
operators,  Including  two  YLs. 
Majid  expects  the  club  to  grow 
as  their  activities  become  more 
widely  known. 

The  whole  operation  was 
made  possible  through  a  radio 
course  given  by  YU1NFV,  who 
has  since  left  Iraq. 

The  club  station  commenced 
operation  on  April  14, 1978,  and 
has  logged  a  respectable 
number  of  countries  and  QSOs 
since  that  time. 

The  present  station  is 
equipped  with  an  Atlas  210  and 
a  two-element  quad  which  is 
operated  manually.  Recently, 
they  received  a  donation  from 
Japan  of  a  Yaesu  FT-101,  which 
is  awaiting  clearance  at  cus- 
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ADMJNUriAf ION  Of  TIIEGRAPHY  EXAMINA- 
TIONS fO  HANDICAPPED  APPLICANTS  FOR 
OKRAfOR  LICENSES  IN  THE  AMATEUR 
RADIO  SERVICE 

Ordar  •xtvndinq  tint*  tot  filing  cgmm*nt&  and 
reply  ramni*nti 

AGENCY:  Federal  Communications 
Commission. 

ACTION:  Order  Extending  Time  to 
File  Comments. 

SUMMARY:  The  FCC  is  inquiring 
Into  the  administration  of  its  telegra- 
phy examinations  to  handicapped  per- 
sons who  apply  for  amateur  radio  li- 


censes. The  comment  period  ends  No- 
vember 3Q\  IS7B.  Mr,  Norman  Kaplan 
has  petitioned  to  extend  the  comment 
period.  The  comment  period  is  being 
extended  to  encourage  as  wide  a  pax- 
ticipation  In  the  proceeding  as  possi- 
ble. 

DATES:  The  comment  period  is  ex^ 
tended  to  March  30,  1979,  The  reply 
comment  period  is  extended  to  April 
30,  1979. 

ADDRESSES:  Send  comments  to:  The 
Secretary,  FCC,  1919  "M"  Street  NW., 
Washington t  D.C.  20554. 

FOR      FURTHER      INFORMATION 


toms  pending  the  revised  sta- 
tion license. 

YhBGD's  operating  sched- 
ule is  Monday  and  Wednesday 
on  14210  MHzt  and  on  Friday 
from  2000  UTC  until  0100  UTC, 
their  beam  is  directed  at  North 
Amenca.  At  that  time  they  have 
regular  skeds  with  VOICU  (Gor- 
don) and  12CBM  (Bert)  who  act 
as  control  stations  on  their 
behalf,  The  Friday  frequency  is 
14310  MHz, 

When  I  enquired  if  they  had 
any  GSLs  for  VE3-!and  which  I 
could  carry  back,  they  showed 
me  the  station  log  which  in- 
dicated  almost  100  percent 
QSL  response  from  them. 
Those  hams  who  have  sent 
QSLs  are  quite  certain  to 
receive  confirmation,  but  it  will 
take  time.  It  does  not  appear 
that  the  club  takes  long  to  re- 
spond, but  the  distance  and 
conditions  really  slow  things 
down. 


The  club  has  received  some 
publicity  in  the  Long  island  DX 
Association  bulletin,  one  of  the 
British  magazines,  and  locally 
in  an  Arabic  publication. 

My  friends  were  kind  enough 
to  let  me  take  a  few  pictures  of 
them  and  their  station  (I  hope 
the  film  survives  the  security 
checks  on  the  return  trip),  and 
also  gave  me  a  small  black  and 
white  print  of  four  of  the 
operators  in  the  shack  — 
Kamal,  Majid,  Mohammed,  and 
Dhia. 

Judging  by  the  enthusiasm  of 
these  two  men,  the  DX  hounds 
will  continue  making  regular 
contact  with  YHBGD,  but  it  is 
doubtful  that  there  witi  be  any 
other  Yi  stations  for  some  time, 
This  information  came  to  us 
courtesy  of  Jack  Winterbourne 
VE31TO,  and  was  first  pub- 
fished  in  the  Burlington,  On- 
tario ARC  bulletin,— Ed, 


CONTACT: 

Mr.  Robert  Gassier.  Personal  Radio 
Division,  Safety  and  Sjwial  Radio 
Services  Bureau,  202-634-6620. 

SUPPLEMENTARY  INFORMATION: 
See  attached  document. 

Adopted:  November  21 1  I97B. 

Released:  November  24. 1978. 

In  the  matter  of  the  administration 
of  telegraphy  examinations  to  handi- 
capped applicants  for  operator  licenses 
In  the  Amateur  Radio  Service*  Gen 
Docket  No.  78-250,' 

1.  On  August  24.  1976,  the  Commis- 
sion released  a  Notice  of  Inquiry  into 
the  administration  of  telegraphy  ex- 
aminations to  handicapped  applicants 
for  operator  licenses  in  the  Amateur 
Radio  Service.  Comments  were  due  no 
later  than  November  30.  1076,  Reply 
comments  were  due  no  later  than  De- 


cember 2&,  197  8. 

2.  A  petition  to  extend  the  comment 
period  to  March  30F  1979  was  submit- 
ted by  Mr.  Norman  Kaplan  of  the  Dis- 
abled American  Veterans.  North 
Miami  Beach.  Florida.  Mr.  Kaplan 
cites  the  need  for  as  many  handi- 
capped persons  to  participate  In  the 
proceeding  as  possible.  Because  of  the 
special  nature  of  this  proceeding,  we 
agree  with  petitioner, 

3.  Accordingly,  the  Commission,  by 
the  Chief,  Safety  and  Special  Radio 
Services  Bureau,  pursuant  to  delegat- 
ed authority  granted  to  him  by  £0,331 
orders  that  the  comment  period  and 
the  reply  comment  period  in  General 
Docket  No,  78-250  are  extended  to 
March  30.  1979.  and  April  30.  1979,  re- 
spectively, 

Carlos  V.  Roberts, 
Chief,  Safety  and  Special 
Radio  Services  Bureau. 


OSCAR  Orbits 
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Courtesy  of  AMSA  T 


FINDING  OSCAR 


The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascend  ing  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbtt  number  and  the  next  twelve  orbits  for  that  day.  List 
the  time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes 
later  (two  hours  less  five  minutes),  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29*  for  each  succeeding  orbit.  When  OSCAR  is  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166°  from  the 
ascending  longitude-  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easiest  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
wfthin  range)  at  your  location  is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  QTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  It.  If  it 
passes  right  overhead,  you  should  hear  it  for  about  24  minutes 
total.  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran- 
cisco to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  five  north  of  this  line.  If 
OSCAR  passes  15  °  east  or  west  of  yout  add  another  minute;  at  30  °, 
three  minutes;  at  45°,  ten  minutes,  ModeA:  145.85-.95  MHz  uplink, 
29.4-29.5  MHz  downlink,  beacon  at  29,502  MHz.  Mode  B: 
432.1 25-,1 75  MHz  uplink,  145.975^925  MHz  downlink,  beacon  at 
145,972  MHz. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions,  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 


period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
ftrst  ascending  equatorial  crossing.  Add  26*  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145,85-. 95  MHz  uplink,  29,4-29-50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435,10  MHz  downlink,  beacon  on  435.090  MHz. 
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Oscar  7  Orbital  Information 

O 

scar  6  Orbital  Information 

Orbit 

Date 

Time 

Longitude 

Orbit 

Date 

Time 

Longitude 

(Feb) 

(GMT) 

of  Eq. 
Crossing    W 

{Feb) 

{GMT) 

of  Eq. 
Crossing  "\ 

19272 

1 

0040:17 

71.4 

4636Abn 

1 

0133:06 

65.9 

n2Q§ 

2 

0134:34 

85.0 

4650  A  bn 

2 

0136:19 

67.2 

19207 

3 

0033:54 

G9.& 

4663Jbn 

3 

0000:17 

42,7 

19310 

4 

0126:11 

83,4 

4677Abn 

4 

0005:29 

44.0 

19322qrp 

5 

0027:31 

6S.3 

4691 A  bn 

5 

0010:42 

454 

19335 

6 

Q121:49 

31  6 

4705Abn 

6 

0015:54 

46.7 

19347X 

7 

0021:09 

66.7 

4719X 

7 

0021:06 

46.0 

19360 

a 

0115:26 

30.3 

4733Abn 

8 

0026:18 

49.3 

19372 

9 

0014-46 

65.1 

4747Abn 

9 

0031:30 

50.6 

19385 

10 

0109:03 

7B.7 

476Ubn 

10 

0036:43 

51.9 

19397 

11 

0008:23 

63.6 

4775Jbn 

11 

0041:55 

53.3 

I9410qrp 

12 

0102:40 

77.2 

4789  Abrt 

12 

0047:07 

54,6 

19422 

13 

0002:01 

620 

4603 Abn 

13 

0052:19 

55.9 

19435* 

14 

0056:16 

75.6 

4617X 

14 

0057:31 

57.2 

T9448 

15 

0150:35 

89.2 

483lAbn 

15 

0102:43 

58  5 

19460 

16 

0049:55 

74.0 

4845Abn 

16 

0107:55 

59.8 

19473 

17 

0144:12 

87.6 

4859Jbn 

17 

0113:07 

61  1 

19435 

18 

0043:32 

72-5 

4873Jgn 

18 

0118:20 

62.5 

I9498qrp 

19 

0137:49 

66.1 

4387Abn 

19 

0123:32 

63,8 

19510 

20 

0037:10 

70.9 

4901 Abn 

20 

0128:44 

65.1 

19523X 

21 

0131:27 

64.5 

4915X 

21 

0133:56 

66,4 

19535 

22 

0030:47 

69.4 

4929  Abrt 

22 

0139:08 

67.7 

19546 

23 

0125:04 

62.9 

4942 Abn 

23 

0001 :06 

43.2 

19560 

24 

0024:24 

67.8 

4956Jbn 

24 

0006:18 

44.5 

19573 

25 

0116:41 

81.4 

4970Jbn 

25 

0011:30 

45.9 

I9565qrp 

26 

0016:01 

66,2 

4984Abn 

26 

0016:42 

47.2 

19598 

27 

0112:13 

796 

4y98Abn 

27 

0021:54 

48.5 

19610X 

26 

0011:39 

64.7 

5012X 

28 

0027:06 

49.8 

)69 


Uzw  Products 


from  page  26 

ing,  The  peak  reading  feature  is 
a  must  for  SSB  transmitters, 
The  MP1  also  will  display  swr. 
Swr  is  measured  directly, 
without  having  to  use  extra 
charts  or  graphs, 

For  ease  of  installation,  the 
MP1  has  a  removable  coupling 
unit  which  may  be  placed  up  to 
4  feet  from  the  meter. 

The  MP1  is  portable.  It  con* 
tains  the  latest  in  low-power 
ICs  and  is  powered  by  a  9-volt 
battery.  For  long-term  non- 
portable operation,  an  optional 
ac  adapter  is  available. 

A  low-battery-voltage  in- 
dicator has  been  built  into  the 
wattmeter  to  indicate  when  the 
battery  needs  changing. 

The  MP1  will  provide  all  the 
functions  and  features  needed 
to  maintain  an  efficient;  well- 
operating  HF  amateur  station. 

For  more  information,  please 
contact  your  local  dealer  or 
Mirage  Communication,  PO 
Box  1393,  Gilroy  CA  95020; 
(4Q8hS47-l857.  Reader  Service 
number  M75. 

NEW  MURA  VOM 
MULTITESTER  OFFERS  DUAL- 
RANGE  SENSITIVITY 

Mura  Corporation,  manufac- 
turer of  home  entertainment 
products,  CB  accessories,  and 


electronic  parts  and  com- 
ponents, has  introduced  a  new 
precision  VOM  multitester  with 
extremely  high  dual-range  sen- 
sitivity. 

Designated  Model  85-M,  the 
new  VOM  multitester  is  ideal 
for  use  where  measurements 
must  not  appreciably  disturb  a 
particular  circuit  being  tested. 
It  features  high  50,000-Ohms/ 
volt  dc  and  10,000-Ohms/voit  ac 
sensitivities  on  one  set  of 
voltage  ranges,  and  25,000- 
Ohms/volt  dc  and  5,000- 
Ohms/volt  ac  on  a  second 
group  of  voltage  ranges. 

In  conjunction  with  a  power 
supply,  the  85-M  can  be  used  to 
measure  capacitance  and  in- 
ductance. Special  circuitry  has 
been  included  to  protect  the 
meter  movement  against  ac- 
cidental overload,  and  a  mirror 
arc  has  been  provided  to  help 
eliminate  parallel  error  from 
readings.  In  addition,  a  conve- 
nient carrying  handle,  attached 
to  the  unit's  high-impact  cas- 
ing, can  be  positioned  for  easy 
meter  reading. 

The  new  85-M  measures  BW* 
x  5"  x  2"  and  weighs  1  lb.,  5  oz., 
with  batteries.  Mura  Corpora- 
tion, iTTCantiague  Rock  Road, 
Wesibury  NY  11590;  (516)- 
935-3640.  Reader  Service 
number  M79. 


Wilson's  "System  Three." 


The  Mura  Model  85-M  VOM  multitester 


"SYSTEM  THREE"  BY  Wl LSON 

Wilson  Electronics  is  proud 
to  announce  the  latest  In  tri- 
band  antennas  for  10-15-20 
meters.  The  "System  Three" 
features  lightweight  design, 
heavy-duty  materials,  low  swr 
across  all  three  bands,  a  boom 
length  of  14"  x  4",  wind  survival 
of  100  mph,  direct  feed  with 
52-Ohm  coax  or  with  a  balun, 
and  a  capability  of  2000  Watts. 

For  more  information  on  the 
"System  Three,"  see  your 
favorite  dealer  or  contact 
Wilson  Electronics,  Consumer 
Products  Division,  PO  Bom 
19000,  Las  Vegas  NV  89119. 
Reader  Service  number  W2. 

YAESLTS  FT-202R 

"The  Handie,"  a  new 
miniaturized  two  meter  hand- 
held transceiver  {Model  FT* 
202R),  has  now  been  added  to 
the  Yaesu  line  of  amateur  radio 
equipment. 

Measuring  only  67  x  49  x  171 
mm,  the  one- Watt-out  put,  six- 
channel  hand-held  should 
please  the  most  critical  user 
with  its  excellent  receiver  per- 
formance and  high-Quality  F3 
transmitted  signal. 

The  receiver  is  double- 
conversion,  with  a  sensitivity 
measurement  of  0.32  mV  for 
20-dB  quieting.  "The  Handie" 
covers  the  entire  two  meter 
band  and  includes  a  flexible 
rubber  ducky  antenna  and  at- 
tractive carrying  case.  Crystals 
are  supplied  forthree  channels. 

Other  features  include  a 
combination  "ST,-meter  and 
tuning  meter,  tone  burst  or 
subaudibfe  squelch  (optional), 
built-in  speaker,  and  condenser 
microphone.  Batteries  required 
(not  supplied)  may  be  AA-size 
or  nicads  to  provide  9.6  V  dc 
(not  to  exceed  12  V  dc). 

For  complete  details  on  this 
new  hand-held  transceiver*  see 
your  Yaesu  dealer  or  write  to 
Yaesu  Electronics  Corporation: 
PO  Box  498,  Paramount  CA 
90723.  Reader  Service  number 
Y1. 


NEW  CUSHCRAFT  HF 
VERTICALS 

Many  hams  are  convinced 
that  to  work  meaningful  DX 
they  need  a  couple  of  thousand 
Watts  and  a  monster  antenna 
array.  While  that  undoubtedly 
helps,  where  is  it  written  that 
the  ham  suffering  a  money  or 
space  cramp  can't  compete  for 
his  day  in  the  DXCC  sun? 

Three  new  Cushcraft  ver* 
ticais,  the  ATV-3,  ATV-4t  and 
ATV-5,  provide  a  commonsense 
solution  to  a  commonplace 
problem.  Specifically  designed 
for  the  DXer,  these  antennas 
provide  the  low  angle  of  radia- 
tion necessary  for  long-haul  OX 
communicaiton,  along  with  the 
performance  and  quality  long 
associated  with  the  Cushcraft 
name.  The  ATV-3,  ATV-4,  and 
ATV-5  operate  over  the  10,  15, 
and  20  meter  amateur  bands, 
with  the  ATV-4  having  built-in 
40  meter  coverage  and  the 
ATV-5  all  set  for  complete 
5-band  operation, 

AH  antennas  feature  a  built- 
in  PL-259  coax  connector  and 
stainless  steel  hardware  for  all 
electrical  connections,  and  are 
matched  to  50  Ohms  and  rated 
for  a  full  2000  Watts  PEP. 
Factory-marked  tubing  and 
plain  English  instructions 
make  assembly  a  snap. 

Built  to  withstand  the 
severest  weather,  the  ATVs 
feature  specially-designed 
high-Q  traps  employing  large^ 
diameter  enameled  copper  wi  re 
and  solid  aluminum  air- 
dielectric  capacitors.  The  trap 
forms  are  manufactured  from 
filament-wound  fiberglass  for 
minumum  dielectric  loss  and 
high  structure  strength. 
Durable  6063-T832  aluminum 
tubing  with  0.0581  (1.5  mm) 
walls  used  for  the  vertical 
radiator  and  the  heavy-duty 
phenolic  base  insulator  ensure 
long  life  and  durability.  All  this 
adds  up  to  an  antenna  line  that 
comes  through  winter  after 
winter  a  winnert 

For  more  information  and  a 
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The  new  Mizuho  SX-59  preselector  from  Gilfer. 


full-color  catalog  highlighting 
the  entire  Cushcraft  HF,  VHF, 
and  UHF  antenna  line,  write  to 
Cushcraft,  PO  Box  4680,  Man- 
chester NH  03108,  Reader  Ser- 
vice number  C67, 


GILFER  INTRODUCES 
VERSATILE  NEW  RF 

PRESELECTOR/ 

PREAMPLIFIER  WITH 

AUTOMATIC  ANTENNA 

SWITCHING 

If  you  are  missing  out  on 
those  weak  DX  signals  because 
your  receiver  needs  more  sen- 
sitivity, here's  a  low-cost  way  to 
hype  it  up:  Add  the  new  Mizuho 
SX-59  preselector/preamp  from 
Gllfer. 

The  SX-59  adds  20  d  B  of  gain 
(3  or  4  S-units)  with  low  noise, 
Tunable  in  3  switched  bands 
from  3  to  30  MHz,  the  unit  Is 
completely  automatic  in  anten- 
na switching— turn  it  on  and  It 


connects  itself  to  the  antenna, 
turn  it  off  and  the  antenna  is 
reconnected  to  the  receiver.  No 
manual  bypass  is  needed. 

Beautifully  styled  in  a 
solidly-made  beige-colored 
cabinet,  the  SX-59  has  a  built- 
In,  switchable,  20~dB  rf  at- 
tenuator to  cope  with  ex* 
cessively  strong  signals,  plus  a 
range  switch,  rf  gain  control; 
tuning  dial,  LED  "on"  indicator, 
input  and  output  coax  (SO-239 
and  phono  plug^  antenna  con- 
nectors,  "remote7'  terminals, 
and  a  built-in  power  supply  for 
117  Vac. 

It's  easy  to  use.  Just  select 
the  band  and  tweak  the  tuning 
dial  for  the  maximum  signal. 
YouMI  be  surprised  at  what 
you're  missing.  And  if  you  Ve  an 
old  single-conversion  receiver, 
the  SX-59  will  also  reduce  those 
Images  by  4  or  5  S-units. 


Corrections 


I  would  like  to  offer  a  reed 
relay  update  to  my  October, 
1978.  article  ("Happiness  Is  A 
Smart  Scanner"),  This  informa- 
tion is  from  Allied's  catalogue 
#790  {page  180).  The  following 
relays  may  be  used:  stock  no. 
929*377  (rnfr  type  MRR1ADS), 
stock  no.  850-1552  (rnfr.  type 
W107DIP-3),  or  stock  no. 
703^2012  {rnfr.  type  AMP2G12). 
Also,  please  note  my  new  ad- 

Hrpcc 

John  P.  Skubick  K8JS 

791  106th  Ave.  N. 

Naples  FL  33940 

I  just  had  a  letter  from  Harold 
Drennon  W0FSC  who  was  nice 
enough  to  point  out  an  error 
that  he  found  in  my  OSCAR 
turnstile  antenna  article  in  the 
November,  1977,  issue,  page 
53,  Fig.  3+  In  the  2m  driving 
harness,   the   wording   below 


coaxial  line  2  read  A/RG-62A/U, 
but  should  be  A/4  RG-62A/U. 
This  is  the  first  notice  of  a  prob- 
lem I  have  had,  and  I  am  sorry 
it  was  not  caught  by  me  in  the 
proofs.  The  original  was  okay, 
but  the  proofs  are  still  my 
responsibility.  I  thoroughly 
checked  the  entire  article 
again,  while  I  was  at  it.  and, 
sure  enough.  I  found  one  of  my 
own  errors.  Fig.  1  caption 
should  be:  "Vertical  mast  is  10' 
±  5" . . .  "  Surely  the  builders 
caught  that  one  or  they  got 
strange  looks  when  they  went 
shopping! 

Dave  Brown  W9CQI 
Noblesville  IN 

Eric  Corbett  WD8PYE  and 
others  have  pointed  out  a  few 
errors  in  the  wiring  diagram 
and  description  of  the  Novice 
keyer  on  page  44  of  the  March, 


Staco's  new  RPS-8  power  supply. 


For  complete  information, 
write  Giifer,  Box  239,  Park 
Ridge  NJ  07656-  Reader  Service 
number  G6. 

NEW  STACO  REGULATED 
8-AMP  POWER  SUPPLY 

A  new  regulated  8*Amp 
power  supply  from  Staco,  In- 
corporated, is  built  to  operate 
amateur,  commercial,  and  in- 
dustrial transceivers,  as  well  as 
other  12-volt  dc  equipment, 
from  120  volts  ac. 

The  solid-state  Staco  RPS-8 
is  ideally  suited  for  fixed  output 
power.  A  unique  current  fold- 
back  circuit  and  internal  circuit 
breaker  provide  automatic  dual 
overload  and  short-circuit  pro- 
tection. In  the  event  of  compo- 
nent   failure,    an    automatic 


crowbar  circuit  protects  equip- 
ment from  high  voltage.  The 
RPS-8  features  a  surge  current 
of  8,0  Amps,  a  continuous  cur- 
rent of  6.0  Amps,  and  a  full 
13,8-volt  dc  output.  Ventilated 
steel  housing  is  clad  with  black 
and  white  vinyl  to  prevent 
scratches  or  mars,  Each  unit  is 
complete  with  input  power 
cord,  switch,  pilot  light,  and 
operating  instructions.  Output 
connections  are  easily  made  to 
the  terminal  board  on  the  rear 
of  the  unit.  The  RPS-8  mea- 
sures 3-5/8  inches  x  5  inches  x  8 
inches,  and  is  backed  by  a 
90-day  limited  warranty. 

For  more  information,  con- 
tact Staco,  Incorporated,  307 
Gaddis  Boulevard.  Dayton  OH 
45403.  Reader  Service  number 
S78, 


1978,  73  Magazine.  The  follow- 
ing should  be  noted: 

Fig.  1 :  tC1  pin  7  should  be  pin  4. 
G2  should  be  reversed 
(negative  side  grounded). 
Fig.  2:  D2  should  be  connected 
to  R6  at  the  crossover  point. 
Table  1;  With  power  applied  but 
key  not  contacting,  IC2  pin  5 
should  be  low  (not  high  as  in- 
dicated). 

Several  hams  have  written 


with  these  difficulties,  along 
with  shorted  diodes,  etc.  None 
of  them  has  written  to  me  a  sec- 
ond time,  so  hopefully  I  have 
been  able  to  explain  enough  to 
them  to  get  their  keyers  work- 
ing.  If  you  are  having  any  dif- 
ficulties, and  will  describe  any 
voltages  differing  from  those  in 
the  article  (with  above  correc- 
tions), I'll  help  you  out, 

Michael  Windolph  WflOGX 

Chaska  MN 


Ham  Help 


I  need  information  on  how  to 
update  or  increase  the  usability 
of  a  Hammarlund  Super-Pro  or 
BC-779  shortwave  receiver.  Any 
info  would  be  appreciated. 

Bill  Koczon  W2HWQ 

85  Lakeland  Dr. 

Bricktown  NJ  08723 

I  would  like  to  convert  a 
Johnson    Canadian    model 


Messenger  352  mobile  SSB/AM 
solid-state  23-channel  CB 
transceiver  into  a  10  meter 
mobile  transceiver.  I  would 
greatly  appreciate  receiving  in- 
formation regarding  this  con- 
version, 

Raymond  Boivin  VE2BOL 

282  Boul  Monaco 

Duberger.  Quebec 

Canada  G1P  3H4 
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Contests 


from  page  24 

other  ZS1  stations.  Ail  modes 
or  combination  of  modes  per- 
mitted. All  bands  or  combina- 
tion of  bands  permitted.  Clos- 
ing date  for  the  award  is  July. 
1979.  No  QSL  cards  are  re- 
quired.  Send  a  copy  of  your  log 
verified  by  2  local  amateurs. 
Fee:  US  S1  or  10  IRCs;  ZS  R1.D0. 
Send  applications  to;  The 
Award  Manager.  2S1MO,  PO 
Box  5100,  Cape  Town  8000t 
Republic  of  South  Africa.  A 
special  indication  is  given  for 
VHF  contacts. 

SECOND  ANNUAL 

INTERNATIONAL  SSTV 

CONTEST 

The  contest  is  sponsored  by 
R.  Brooks  Kendall  W1JKF  and 
David  Ingram  K4TWJ. 


CONTEST  RULES: 

Contest  is  held  annually  on 
the   second   full   weekend  of 

March  from  1500  to  2200  GMT, 
Saturday  and  Sunday,  3/10/79 
and  3/11/79.  All  amateur  bands 
between  3.5  and  29.7  MHz  may 
be  used* 

EXCHANGE: 

Exchange  of  pictures  should 
include  caHsigns,  RST  report, 
and  contest  number.  FCC  rules 
require  verbal  exchange  of 
callsigns  for  U.S.  stations.  Do 
not  include  contact  number. 

CREDITS: 

1  point  for  each  station 
worked.  A  station  may  be 
worked  once  on  each  band  for 
credit.  1  point  for  each  state  or 
province  worked,  5  points  for 
each  country  worked.  5  points 
for   each   continent   worked, 


Total  score  is  the  sum  of  all  the 
credits.  Excessive  discrepan- 
cies in  the  contest  entry  may 
cause  disqualification.  Entries 
become  the  property  of  the  con- 
test committee.  The  decisions 
of  the  contest  committee  are 
final. 

ENTRIES: 

Activity  sheets  should  show 
station  worked,  state  or  prov- 
ince, country,  and  band  (80,  40, 
20t  15,  10),  Summary  sheets 
should  show  number  of  sta- 
tions worked,  number  of  states 
or  provinces  worked,  number  of 
countries  worked,  number  of 
continents  worked,  and  total 
score.  Contest  entries  should 
be  postmarked  no  later  than 
4/10/79.  Top  scorer  will  be 
awarded  a  certificate  and  a 
year's  subscription  to  the 
magazine  of  his  or  her  choice. 
Certificates  will  also  be  award- 
ed to  the  top  scorer  for  the 
most  countries  and  most  con- 
tinents worked. 

Send  entries  to  either:  R, 
Brooks    Kendall    W1JKF,    10 


Stocker  Street,  Saugus  MA 
01906,  or  David  Ingram  K4TWJ, 
Eastwood  Village,  No.  1201 
South,  Rt.  11,  Box  499,  Birm- 
ingham AL  35210, 

THE  WORKED  ALL  WEST 
AUSTRALIAN  SHIRES  AWARD 

AND 
THE  WORKED  ALL  WEST 

AUSTRALIAN  POST  CODES 
AWARD 

To  become  eligible  for  these 
awards,  it  is  necessary  for 
overseas  amateurs  to  work  40 
shires  and  50  post  codes, 
respectively,  with  proof  of  the 
QSOs  to  be  forwarded  to  the 
Contest  Committee,  c/o  PO 
Box  6250,  Hay  Street.  Perth 
6000,  Western  Australia,  along 
with  10  IRCs  or  equivalent  for 
the  initial  award.  Subsequent 
stickers  will  be  issued  free, 
although  return  postage  will  be 
appreciated, 

A  map  of  West  Australia 
showing  all  shires  is  available 
from  the  above  address  for  $2 
Australian. 


Ham  Help 


I  am  with  the  Canadians  in 
Lahrt  West  Germany.  My  prob- 
lem is  this:  The  D.A.R.C,  over 
here  has  a  large  number  of  QSL 
cards  that  belong  to  DA  call 
holders,  I  am  in  the  position  of 
trying  to  locate  amateurs  and 
pass  on  the  cards,  I  am  not  a 
QSL  bureau,  lust  a  locating  ser- 
vice. 

At  the  time  of  writing,  I  find 
myself  with  over  5000  cards, 
DA1,  DA2,  DA4,  and  DJ  (foreign 
civilians),   all    of   which    the 
D.A.R.C.  is  unabie  to  locate.  So, 
for  some  time  now,  I  have  been 
trying  to  locate  same,  with  little 
or  no  luck.  Most  of  the  U.S. 
Army  DA  call  holders  are  mov- 
ing  around   all   the   lime,   in- 
cluding going  back  home,  so  a 
lot   of   amateurs   are   without 
their  QSL  cards.  If  you  are  miss- 
ing some  QSLs,  let  me  know. 
Michael  R.  Jackson 
VE3KQI/DA1UO 
Postfach  1771 
7630  Lahr 
West  Germany 

In  the  October,  1978,  issue  of 
73  Magazine,  in  Ham  Help,  I 
asked  for  a  simple  modification 
for  the  popular  Kenwood  TR- 
7400A  in  order  to  receive  the 
Civil  Air  Patrol  frequency  of 
146.15  MHz.  A  reader  (Gerald 
Gray  WA0IKA  of  Topeka)  came 
up  with  the  mod,  and  I  would 
like  to  pass  it  along  for  use  by 
other  7400  owners,  The  only 
components  needed  are  a 
small  switch  and  a  diode.  Con- 
nect as  follows:  With  the  top 
cover  of  the  radio  removed,  in- 
stall an  SPST  switch  with  one 


lug  grounded  to  the  cover, 
Locate  the  switch  directly 
behind  the  CT1  terminal.  Con* 
nect  the  cathode  of  a  1N914 
diode  to  the  other  switch  lug. 
Add  a  2"  piece  of  wire  to  the 
anode,  and  slip  shrink  tubing 
over  switch  lug,  diode,  and 
wire.  Strip  the  other  end  of  the 
wire  approximately  V2*  and 
wrap  it  around  terminal  CT1  on 
PD  board  X50  1380  10  (refer  to 
Kenwood  manual);  no  solder  Is 
required.  Install  the  cover. 
Label  the  switch  "Receive.  + 
600/'  With  this  switch  in  the 
closed  position,  I  can  receive 
the  CAP  frequency  of  148.15  by 
setting  the  display  dial  of  my 
transceiver  on  147.550.  and, 
with  the  TX  offset  of  +  600t  I 
can  simplex  on  the  frequency. 
No  change  is  required  to 
transmit  on  this  frequency,  and 
just  turn  the  switch  off  to 
receive  the  frequency  dis- 
played. My  thanks  to  Gerald 
and  73  Magazine. 

George  E.  Taylor  WA4GUW 
Muscle  Shoals  AL 


I  need  to  get  in  touch  with 
other  amateurs,  faculty  mem- 
bers on  the  college  or  universi- 
ty level,  who  teach  biomedical 
electronics  and  instrumenta- 
tion. I'm  on  the  faculty  of  the 
University  of  Texas  School  of 
Allied  Health  Science  in 
Houston. 

MDs  interested  In  the  sub- 
ect  are  also  very  welcome, 
-lowever,  I  am  seeking  re- 
sources on  at  least  the  post* 
graduate  level  in  Health 
Related  Science.  In  addition, 


those    interested    should    be 
"teaching  oriented/1 

Jim  McClure  WB5MHA 

601  S.  Braes  wood.  Apt.  1313 

Houston  TX  77031 


We  recently  obtained  a 
multimeter,  ME-26  D/LL  serial 
no.  7747  (similar  to  HP-410B), 
manufactured  by  Sentinel  Elec- 
tronics, Inc.  The  company  is 
not  listed  in  the  Electronics 
Buyer's  Guide,  and  may  be  out 
of  business.  We  need  the  oper- 
ator's manual  and  schematic. 
Thanks  for  any  assistance. 
Heritage  Christian  School 

Warren  Pelt  it 

Box  50002 

6401  East  75th  St. 

Indianapolis  IN  46250 

I  need  the  manual  for  a 
Heathkit  Model  V-6  vacuum 
tube  voltmeter,  I  will  gladly 
reimburse  reasonable  duplicat- 
ing and  mailing  expenses,  or  I 
will  duplicate  on  receipt  and 
send  back  by  return  mail. 
Thanks. 

V,F.  Smith  VE1BEA 

46  Beaconsfield  St. 

Fredericton,  New  Brunswick 

Canada  E3B  5H2 

I  would  like  to  hear  from  peo- 
ple who  are  using  the  FCC  ex- 
perimental band  and  learn 
where  I  can  get  plans  for 
transceivers,  transmitters,  and 
receivers. 

Rick  Todd  KA8AKUN 

14470  Basslake  Road 
Newbury  OH  44005 

I    need    a    photocopy   of 

Surplus  Schematic  Handbook 
(red  and  black,  with  white 
schematic  on  cover,  part  of  CQ 
series,  8V2  x  11  inches).  Also 


need  photocopy  of  Wolf's 
Motorola  Schematic  Digest 
and  photocopy  of  manual  or 
diagram  for  National  NC-200 
receiver. 

Finally;  I  need  Knight  Signal 

Tracer  and  any  data,  and  rigs 

for  two  meters  in  any  condition. 

John  C.  White  WB6BLV 

560  North  Indiana 

Pofterville  CA  93257 

I  would  like  to  obtain  a  copy 
of  the  manual,  or  at  least  the 
schematic,  for  the  Heathkit 
Model  VF-1  vfo.  I'll  be  happy  to 
pay  postage  and  copy  costs. 
Thanks! 

Mark  F  Allen  WD6GZJ 

11401  Snowdrop  Ave. 

Fountain  Valley  CA  92708 

I  have  an  old  HaiNcrafters 
S-85  receiver  and  would  like  to 
modify  and  utilize  it  for  DX  work 
as  the  receiver  is  extremely 
sensitive.  I  am  in  need  of  a 
schematic  and  operator's 
manual.  Thanks. 

Charles  Bott  OL-579/WW 

PSC  Box  56 
APO  NY  09123 

I  am  in  need  of  an  operations 
manual  and  schematic  fora  Du- 
mont  Labs  type  350-R  oscillo- 
scope. I  will  pay  for  copies,  or 
whatever  arrangement  we  can 
come  up  with. 

James  G.  Brown 

15  New  Ocean  St. 

Lynn  MA  01902 

I  need  a  manual  or  complete 
schematic  for  a  Motorola  41  V 
dispatcher  (high  band,  110/12 
volts).  It  is  needed  for  a  club 
project. 

Chuck  Bennett  WB8GQW 

17060  Paver-Barnes  Rd. 

Marysvllle  OH  43040 
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MESSAGE  MEMORY  KEYER 


"BRAND  NEW" 


S69.95 
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n  M     1106  RAMDBLDG.^- Tie 

HflL    BUFFALO  NY  14203 


THeiaMIL  tnsieNAL 

UNRDILLR 

W2AU  Baluns 

OEWIHDEP  ST 
PROFESSIONALS 


WflHLQ- WIPE 
0 VEB  12TE»>S 

•  Tht  Qn  final  li|htltl|  Arrest 

*Stiiilcsslifriw*rt 

•  Italel 
*CUIIANTfEP 


rii 


FULL- POWER.  QUPLITY 

HAM  ANTENNA  PARTS 

AT  YOUR  DEALER 


*  MLUNSTffAPS   INSULATORS 

*  QUAD  PARTS  ANTENNA  KITS 

*  BOOM    MAST  MOUNTS  HIRE 

*  CABLE    CONNECTORS 

Illfl   rflA  FULL  CATALOC 
[[•tint  31c  Stiaps  | 


UNNOrLLA/ftEYCO  DIVISION  [Dtpt.  73     ] 


»irE 

;Hy«.e  ST»EfT   CAM  %t*lCUlf  *ff*  TQ»fc  <4»ir 


DERLERS  WANTED-OVER  300  WORLDWIDE 


HA-2  MOBILE  ANTENNA 


2  METER  SSB 


HORIZONTALLY  POLARIZED  ANTENNA 

The  SST  HA-2  is  a  full  half  wave,  horizontally 
polarized  omnidirectional  2  meter  antenna.  With 
the  horizontal  polarization  standard,  the  HA-2  is 
a  must  for  2  meter  SSB  mobile.  With  the  vertical/ 
horizontal  adapter  option,  use  it  with  your  FM 
rig  too! 

Although  the  SST  HA-2  was  designed  for  mobile 
operation  it  will  work  well  as  a  fixed  or  portable 
antenna— its  small  size  provides  the  traveling 
ham  with  an  antenna  that  can  easily  be  packed  in 
a  briefcase. 

Features: 

•  Mobile,  portable,  or  fixed  operation, 

•  Horizontal  or  vertical  polarization  with 
operational  adapter. 

•  Greater  than  3.5  MHz  bandwidth. 

•  Less  than  1.5:1  VSWR 

•  High  performance— additional  data  avail- 
able on  request. 

•  Solid  construction— built  to  last. 


Impedance  matching  is  accomplished  by  means  of  st  pre-adjusted 
gamma  match  and  a  variable  capacitor.  The  HA  2  comes  complete 
wiih  RG  58,  which  is  neatly  fed  through  the  centeT  of  the  mast 
section.  PL-259  coax  connector,  and  3/8  24  slnd  m-mm  The  HA-2 
fits  standard  mounts.  Our  recommended  rain  gutter  mourn  is 
available  as  an  option.  AEso  optional  is  a  vertical/fion/ontal  adapter^ 
which  allows  changeover  lo  be  made  in  minutes  with  a  screw  drk  i 

only  $39.95 


GM4    gutter    mount     $5,95    VH-1 
horizontal  adapter  S5,95 


vertical/ 


Pat*   pending  #88548 


*^S10 


ELECTRONICS 

P.O.BOX  1      LAWNDALE,  CALIF. 

go2Bo  tai3)  376 -sea? 
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NOW!  NOW!  NOW!  NOW!  NOW! 

The  ultimate  answer  for  eliminating  the 
damaging  affects  of  antenna  weight  on 
your  rotor it's  the 

"UDMTHRUSTOR" 


•  Fits  any  tapei  lower  or  can 
be  used  with  Mat  fop. 

•  Accepts  v.* "  mast  pipe 

•  Ml  steel  construction. 

e  Utilizing  precision  ground 
&  hardened  ball-type  thrust 
bearing, 

•  Comes  ready  to  install. 

•  Eliminates  the  damaging 
effect  on  your  rotor. 

eShipped  prepaid  UPS 
(U.S.A.) 

•  Chech,  cash,  money  order, 
Visa,  M  aslerCharge. 
549.95  complete. 

•  Also  available  lor  2"  mast 

pipe  For  $59.95 


/  K 


UDM  ENTERPRISES  ^uio 
P.O.  Box  2037,  Sandusky,  Ohio  44870 


KIM™ BUS  IS  A  WINNER! 

AIM™.  VIM™,  (SYM)T*  KIM™  OWNERS 

(and  any  other  KIM™  ftas  users)  buy  trie  best  8K 
board  available  anywhere 

6BAH0    0PENIH6    SPECIAL-HDE    8K 

MM. -SI  69!  3  for  $465.00! 

THE  BEST  HAM  COMPUTERS  AVAILABLE*  _ 

ii«rrr.  me  i  T*m 


KIM  ' 


.fKi*4*i  K4H1.p*a*rwpp»|  lalkbn*iftiMihn*tarW#rUI1l  Tn.a  «( 
*HT (*M  bMt HWUfr  ii*lo»r*l  ouug*  mi  libli  if M( [*«• i  Ow 30  Wfli|jft#ii 
prpqr*Hl  ItfMfW 

CammedW*  »Etrlft  3O01  Cfltfnpul#r  *nh  Cflf  dUpHy   d«iljl  gMMffl  |riH     ^ 

<ivbi|»uiTl  m«nn*<>  •■piftikMUhrt  ,  rttl  IHn*  ciock  pnjflv imMH  |vO  pflT  *l"i 
n«ndihi*»  Una*  IE  EE  Ml  but  inlwlKM  up  is  i*  dwlsii  powerlul  in«J  ■<■•!  n 
djrjll  MlnintBll  BASIC  <»ngu*gi  -  prvrlKAfflWl  ipp*l»il«ft  piUgiiJHt  «i*|||tn* 
H  inn  mmnt  Inure  ■  »  nan  I  nc«urj vi  Iho  rninuil  "PET  CafflffllinlGalkkft  Willi  iHt  DU1 
ipiti  WmtrJ"  which  riililli  haw  la  uii  lh«  IEEE  bun  (ilnrlpl  port.  HAilC  Pit  Hi 
Mm  Klli  fS  to  ■■1*m«l  daykai,  f|« 

Canurwdgr*  PET  MO  I  wmpglit.  cQtnpLl.  (&K  u»r  HAMf  I7DB.0O.  IAMC  BASIC 
pr«flF»flnnliMt  Ctturpei  pragrnni   run*  <hi  P£T"  1*91 

AH  piMhicit  niittdtkiMi,  i*ti»d.  QUirjnltwJ  »•  !»•#•  M  Um   Miigpinu  *■■<■ 


PLAINSMAN  MICRO  SYSTEMS    I4iv,  SC  Corporirianl 
P.O.  So*  1712.  Autwifn  AL  36S30    I  ?QSt  745*7735 
360  3  P«ptMr«l3  Perkvinv »  Opel  »kji  p"  P 42 

0««i«rt  (Of  OS),  COMMODORE.  COMPUCOLOR  ALTOS 


RTTY 

made 
easy 


Slstl  of  the  arl  design  features  make  rtvj  TU-17Q  atwri  tor  HF 
and  VHf  tuMtltl  OpWgPOO  II  in  unttwflofiflod  pncir 

•  SiZE  1)L"W*3%'W*7Yt'  D 

•  Proved  170H?  pfiift  3  stage  active  fitter  demodulaior 

■  LightoEl  tuning  tnetDf  Tor  easy  tuning 

•  Currant  mquiand  loop  ksyet  and  power  supply 

•  Autostart  whh  threshold  cunrrol  and  solid  *m*  mr... 

■  S  labia   Audio    frequency    shift    osicillaior,  owduOm    uhitt 
i  uiianrni  *in«  wnve  tone* 

■  TTL  campsiiblfl  Inputs  and  output!  for  •nmlilfliy  *quipm*nt 

■  Hiflh  lltvaF  output  for  scope  tuning 


Flu  ■■■  coir. 

P.O.   Box    976 
Topeka, Kansas  66601 

(913)   234-0198    **-FS 


Iron  Powder  and  Ferrite 

TORO/DAL  COR 

Wide  select-ion  -  Large  sfock 
Fast,  one-day  service 

Technical  dafa  with  each  order 
Write  for  free  Tech-Data-Flyer 


amid6n_ 

12033  Otsego  Street,  North^Hlywood,    Calif.    91607 

4930    Detmold    18,        West  Germany. 


h^ST 


t*3  ULTRA  TUNER 


ULTRA  TUNER  DELUXE 


The  new  SST  T-4  Ultra  Tuner  Deluxe 
matches  any  antenna—coax  fed  or 
random  wire  on  all  bands  (160-10 
meters).  Use  it  with  your  dipole,  vertical, 
beam,  etc.  It  works  with  any  transceiver. 

Tune  out  the  SWR  on  your  antenna  for 
more  efficient  operation  of  your  rig.  One 
antenna  can  even  be  used  for  all 
bands.  The  SWR  on  mobile  whips  can 
be  tuned  out  from  inside  your  car. 

An  easy-to-read  two  color  meter  scale 
provides  convenient  irciication  of  SWR 
for  easy  tuning,  A  back  panel  antenna 
switch  allows  you  to  select  between  two 
coax  led  antennas,  a  random  wtrer  or 
tuner  bypass. 

The  SST  T4  Ultra  Tuner  Deluxe  is  com- 
patible with  any  rig-sofid  state  or  tuba 
It's  compact  size  (9"  x  21/T  x  5T 
makes  d  ideal  ior  mobtk,  portable,  or 
home  operation.  Features  an  attractive 
bronze  finished  enclosure  and  exclusive 
SST  styling*  ^  sto 


or 


Features: 

•  Matches  any  antenna  -  coax  fed 

random  wire.  1*8-30  MHz. 

•  300  watt  output  power  capability* 

•  SWR  meter. 

•  Antenna  switch  on  back  panel, 

•  Efficient  tapped  inductor. 

•  208  pf.   lOOOv.  capacitors  for  flexible, 
reliable  operation. 

•  Johnson  binding  posfs.  Four  S0239 
connectors. 

•  Made  in  USA, 

Compare  features*  quahty,  and  price— 
SST  antenna  tuners  are  your  best  value. 
This  is  our  seventh  year  of  manufacturing 
compact  antenna  tuners. 

Available  now  at  ^xir  SST  dealer  or 
order  direct-information  on  following 
page. 

only  $69.95 

ELECTRONICS 

RO  BOX  1      LAWNDALE,  CALIF. 
9DS6Q    IS131    376-5BB7 
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Social  Events 


MADISON  Wl 
FEB  8  11 

The  1979  Spirit  of  Ballooning 
Fiesta  will  be  held  on  February 
8-11,  1979,  in  Madison,  Wiscon- 
sin. This  is  a  national  conven- 
tion of  hoi-air  balloonists.  On 
the  8th  and  9th,  TO  balloons  will 
take  off  each  afternoon,  On  the 
10th  and  11th,  eighty  balloons 
are  scheduled  to  lift  off. 
Amateurs  interested  in  pro- 
viding  communications  should 
contact  Clyde  Downing 
W9HSYT  PC  Box  3403,  Madison 

ACCESSORIES 


SST  T-3 

Mobile  Impedance  Transformer 


Wl  53704,  (608)-244-4744,  or 
contact  htm  on  the  Madison 
16/76  two  meter  machine. 
Please  provide  days  and  type  of 
equipment  available  (base, 
mobile,  HTf  etc.).  K9B1L  or 
K9VAL  may  also  be  contacted. 

TRAVERSE  CITY  Ml 
FEB  10 

The  Cherryland  Amateur 
Radio  Club  will  hold  its  annual 
Swap  &  Shop  on  February  10, 
1979,  from  9:00  am  to  4:00  pm, 
at  Northwestern  Michigan  Col- 


lege Technical  Center,  Front 
St.,  Traverse  City,  Michigan. 
For  information,  please  con- 
tact Greg  North,  Box  115,  Lake 
Leelanau  Ml  49653. 

MANCHESTER  NH 
FEB  10 

The  Interstate  Repeater 
Society  will  hold  its  3rd  annuaf 
auction  and  hamfest  on  Febru- 
ary 10,  1979,  beginning  at  9:00 
am,  at  the  Manchester  Armory, 
across  the  Amoskeag  Bridge 
from  I-93,  in  Manchester,  New 
Hampshire.  There  will  be  com- 
merciai  exhibits,  and  the  auc- 
tion will  be  held  rain  or  shine. 
Admission  and  parking  are 
free.    Talk-in     on     146.52, 


146.25/,85t  and  224,86/223.46. 
For  information,  contact  Gary 
A,  Delong  WB7NOH/KA1BCAf 
Interstate  Repeater  Society, 
PO  Box  94,  Nashua  NH  03061. 

MANSFIELD  OH 
FEB  11 

The  Mansfield  midwinter 
hamfest/auction  will  be  held  on 
February  11,  1979,  in  a  heated 
building  atthe  Richland  County 
Fairgrounds  in  Mansfield, 
Ohio.  There  will  be  prizes  and  a 
flea  market,  Doors  will  open  to 
the  publfc  at  8:00  am.  Talk-in  on 
146.34/.94.  Advance  tickets  are 
$1.50;  $2.00  at  the  door.  For  in- 
formation, contact  Harry  Friet- 
chen   K8HF,   120   Homewood, 


Matches  52  ohm  coax  to  the  knwer  impedance  of  a  mobile  whip 
or  vertical  12-position  switch  with  taps  spread  between  3  and  52 
ohms.  Broadband  from  1-30  Mhz.  Will  work  with  virtually  any 
trarecejuer— 300  watt  output  power  capability,  SG-239  con- 
nectors. Toroid  inductor  far  small  size:  2W  x2"x  2-1/4". 
Attracriue  bronze  fijush. 


$19.95 


SST  DL-1  K4RU  DUMMY  LOAD 


1  lih-  SST  DC  E  it  a  unique  nan  ran  ■  oaiw  t  ■■-  nuf  gl 
sJumrn>  ;«*:J  whirli  fiflv  b^Btl  tkfcueksfed  iH>d 
rested  bv  KJ1RLJ  f&f  12  jwasrs.  T\w,r\z  k*  s-hj  ciiUjt 
AirtMny  Ifwrf  l|k«  n  Unh *e  messy  oil-fijled  dummy 
loads,  theOL-1  wifijiol  leak.  I:  is  ieuieddn^T^rsdy 
id  uM 

ft  dummy  load  re  anvus!  for  any  bamsidciim.  H^i 
infKLr  lo  imuilL  *ixu  rfl?ig  *iwSw*  ihe  DL-1  ideal  F.or 
porcabli?,  base  Nation,  a*id  work  bwdtOpSFabkifi 
kir  hipni  and  commercial  usesrs..  Al'  i:ui. 
reding-,  will  r«5ulr  when  Uwwl  «P>th  SWft  and 
power  m^ter*. 

■Sf-it'trifieAtJf'jriK  • 

Mas     povjur:     3  LOO    Adds    PEP    far    ti 

3WK:     less  man  1.5:1  1  MH*     225  MHj> 
Sip,e     frtfW  X  4&F. 


$1 7.95 


SST  AS- 1  ANTENNA  SWITCH 


'       .  1 


J,,! 


I'ht'  SST  AS  1  s^fI*  h£&  betw^vn  yp  Ui  Lhnii; 
jirtle-ftnai  withraif  disc  wiiiiN!Ting  i"oa*  ^iinnectws 
M^kes  Switching  between  anlerwrvs  con^-ii^i 
i*d  nwvi.  Handles  J.W  w,*lis  emtpiti 


$11.95 


ELECTRONICS 


a  I     RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation  (160-10  meters) 
with  any  random  length  of  wire.  200 
watt  output  power  capability  -  will 
work  with  virtually  any  transceiver. 
Ideal  for  portable  or  home  operation. 
Great  for  apartments  and  hotel 
rooms — simply  run  a  wire  inside,  out 
a  window,  or  anyplace  available.  Ef- 
ficient toroid  inductor  for  small  size: 
4X  x  2-%"  x  3%  and  negligible  loss. 
Built-in  neon  tune-up  indicator.  SO- 
239  connector.  Attractive  bronze  fin- 
ished enclosure. 


only  jp^y.ys 


The  Original   Random   Wirt*  Antenna  Tuner 
.  .  .In  use  bv  um;tteti  t-.  far  7  vcars. 


SST  T-2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as  well  as 
random  wires.  Works  great  on  all  bands  (80-lOmeters) 
with  any  transceiver  running  up  to  200  watts  power 
output* 

Increases  usable  bandwidth  of  any  antenna.  Tunes 
out  SWR  on  mobile  whips  from  inside  your  car. 

Uses  efficient  tapped  inductor  and  specially  made  ca- 
pacitors for  small  ske:  5%"  x  2%"  x  2%".  Rugged,  yet 
compact.  Negligible  line  loss,  Attractive  bronze  finish- 
ed enclosure.  S0239  coax  connectors  are  used  for 
transmitter  input  and  coax  fed  antennas.  Convenient 
binding  posts  are  provided  for  random  wire  and 
ground  connections- 


only  $  jy."5 


TO  ORDER: 

Send  a  check  or  money  order — or  use  your 
Master  Charge  or  VISA  card,  COD  and  credit 
card  orders  are  also  accepted  by  phone.  Simply 
give  us  your  card  number  and  expiration  date. 
Our  phone  order  desk  is  open  at  most  hours  for 
your  convenience  and  so  that  you  can  take  ad- 
vantage of  the  very  low  before/after  hour  phone 
rates. 


GUARANTEE: 

All  SST  products  are  unconditionally  guaranteed 
for  1  year.  In  addition,  they  may  be  returned  with- 
in 10  days  for  a  full  refund  (less  shipping)  if  you  are 
not  satisfied  for  any  reason. 


Wmm  Call  (213)  376-5887  or  379-9572  to  order 
v^i^Kili;?  C.OJD.,  VISA  or  Master  Charge 

or  send  to:   SST  Electronics, 

P.O.  Box  1,  Uwndale,  Calif.  90260 

Please  add  $3  for  shipping  and  handling  ($6  Air- 
mail WorlcKWe).  California  residents,  please  add 
sales  tax.  $1  charge  for  COD. 


Name 
Street 
City 


State 


_  Zip 


Models  Desired:    Total  Enclosed 

$ 


or  charge  to;  DVISA  DM.C.  DCOD. 
Card  # Exp.  Date 


P.O.BOX  1      LAWNDALE,   CAUR 
9D5SO    013)    376-5337 
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^4 


$95  MORSE  TRANSCEIVER 


SEND. 

•  I  to  150  WPM  (set  from 
terminal) 

•  32  rharacler  FIFO  buffer 
with  editing 

>  Auto  Space  on  word  noun dries 

1  G  ridCathode  key  output 

i  LED  Readout  for  WPM  and 
Buffer  space  remaining 

SERIAL  INTERFACE: 


ASCII  11 10.  300.600.  12001 

or  Baudot  (45.  50.  57.  74*  compatible 

Simplex  Hi  V  Loop  or  T  L 
electrical  interface 

Interfaces  directly  with  the  XITEX* 
SCT-IQ0  Video  Terminal  Board; 
Teletypes*    Models  15.  28.  33,  etc; 

or  the  equivalent 


-  MRS- 1 00  CONFIGURATIONS:  - 

$95  Partial  Kit  find  odes  Microcomputer  components 
and  circuit  boards;  less  box  and  analog  components) 

'1225  Complete  Kit  (includes  box.  power  supply. 
and  all  other  components! 

#  $295  Assembled  and  tested  unit  (as  show  ft  I 

^—  Overseas  Orders  and  dealer  inquires  welcome  ^^™ 


COPY: 


1  to  150  WPM  with 
Auto-Sync, 

Continuously  computes 
and  displays  Copy  WPM 

80  HZ  Bandpass  filter 

Re-keyed  Side  tone  Osc 
with  on-board  speaker 

Fully  compensating  to 
copy  any  'fist  style 


See  your  local  dealer  or 
contact  XITEX*    dtreet- 

MC/Visa  accepted 


»XIT€X  CORP 

1362$  Nt*itiw  •    P 
E)jiIL.--  Tri-i-  T^4"0  . 


Mansfield  OH  44906,  or  phone 
(419^529-2801  or  {41 9)-524- 1441. 

LANCASTER  PA 
FEB  18 

The  7th  annual  Lancaster 
hamfest  will  be  held  on  Sun- 
day,  February  18t  1979,  at  the 
Guernsey  Sales  Pavilion,  US 
Rt.  30  &  PA  Rt.  896,  Lancaster, 
Pennsylvania.  Doors  wilt  open 
at  8:00  am  and  there  will  be  a 
prize  drawing  at  2:00  pm.  Ad- 
mission is  $3.00,  and  table 
reservations  are  $2.00  in  ad- 
vance. There  is  a  new,  larger  in- 
door flea  market  area,  Food 
and  soft  drinks  will  be 
available.  Talk-in  on  146.01/.61. 
For  further  information,  con- 
tact SERCOM,  PO  Box  6082, 
Rohrerstown  PA  17603. 

MARLBORO  MA 
FEB  24 

The  Algonquin  Amateur 
Radio  Club  will  hold  its  annual 
electronic  ffea  market  on  Satur- 
day, February  24t  1979,  from 
10:00  am  to  4:00  pm,  at  St. 
Mary's  School  Hal)  on  Broad 


Street  in  Marlboro,  Massa- 
chusetts. There  rs  easy  access 
to  the  Hall  from  1-495  via  Rt,  20 
east.  Seller  setup  rs  from  9:00 
am  to  10:00  am.  Talk-in  on  .52. 
Sellers  should  contact  Charlie 
W1BKat<617>-562-5622. 

VIENNA  VA 
FEB  25 

The  Vienna  Wireless  Society 
will  hold  its  annual  Winterfest 
on  Sunday,  February  25,  1979, 
at  the  Vienna  Community 
Center,  Vienna,  Virginia.  There 
will  be  tables,  sales,  prizes, 
food,  and  frostbite  tallgatlng. 
Doors  open  at  6:30  am  for  ven- 
dors and  8:00  am  for  the 
general  public.  Admission  is 
$3.00,  including  one  prize 
ticket;  $2.00  for  an  extra  prize 
ticket,  and  $1.00  for  frostbite 
tallgaiting.  Preteens  with 
parents  are  free.  Tables  range 
from  $2.00  to  $5.00,  depending 
on  the  quantity.  Reservations 
close  on  February  15, 1979.  For 
reservations,  contact  Carroll  N. 
Guin,  7533  Oak  Glen  Court, 
Fails  Church  VA  22042.  For  In- 


formation,  contact  the  Vienna 
Wireless  Society.  PO  Box  418, 
Vienna  V A  22180. 

LIVONIA  Ml 
FEB  25 

The  Livonia  Amateur  Radio 
Club  would  like  to  announce 
that  the  91h  annual  LARC  Swap 
*n  Shop  will  be  held  on  Sunday, 
February  25, 1979,  from  8:00  am 
to  4:00  pm,  at  the  new  location 
of  Churchill  High  School  In 
Livonia  Ml.  Tables,  door  prizes, 
refreshments,  and  free  parking 
will  be  available.  Talk-in  on 
146.52  simplex.  Reserved  table 
Space  of  12-foot  minimum  is 
available.  For  further  informa- 
tion, send  an  SASE  to  Neil  Cof- 
fin  WA8GWL,  do  Livonia 
Amateur  Radio  Club,  PO  Box 
2111,  Livonia  Ml  48151. 

LAPORTE  IN 
FEB  25 

The  LaPorte  Amateur  Radio 
Club  will  hold  its  winter 
hamfest  on  Sunday,  February 
25,  1979,  at  the  LaPorte  Civic 
Auditorium,   LaPorte,  Indiana. 


4384  KEVSTOME  AVENUE 


at  last 

your  shack  organized! 

A  beautiful  piece  of  furniture  —  your  X YL  will  love  it! 

S149.95  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain, 

Also  available  in  Unfinished  Birch,  $134*95 

Addil'ona1  InltHmationi  on  Request 

Checks.  Money  Order*.  BankAmgncard 
and  Master  Charge  Accepted 

F.OB.  Culver  City.  (In  Cam  Add  6%  Sates  Tax} 

S-F  AMATEUR  RADIO  SERVICES 
CULVER  CITY,  CALIF    90230  -  PHONE  {213}  837  4870 


There  is  a  $1.00  table  charge. 
Donation  is  $2.00  at  the  gate. 
Talk-in  on  .01/.61  and  .52.  For 
more  information,  contact 
LARC.  Box  30,  LaPorte  IN 
46350. 

AKRON  OH 
FEB  25 

The  Cuyahoga  Falls  Amateur 
Radio  Club  will  hold  its  annual 
electronic  equipment  auction 
and  flea  market  on  Sunday, 
February  25,  1979.  at  North 
High  School  Akron,  Ohio,  from 
9:00  am  to  4:00  pm.  Tickets  are 
$2.00.  You  may  bring  your  own 
tables,  and  there  will  be  some 
available  for  $2.00  each.  There 
will  be  refreshments,  prizes, 
and  a  grand  prize  of  a  Triton  IV. 
There  is  easy  access  to  the 
high  school  on  the  Tallmadge 
Avenue  off-ramp  and  the  North 
Expressway  (Rt.  8).  Talk-in  on 
146.52  and  146, 04/. 64,  For 
details,  write  CFARC.  PO  Box  6t 
Cuyahoga  Falls  OH  44222,  or 
phone  Bill  Sovinsky  K8JSL  at 
(216)^923-3830. 

DAVENPORT  IA 
FEB  25 

The  Davenport  Radio  Ama- 
teur Club  will  hold  its  hamfest 
on  February  25t  1979,  at  the 
Masonic  Temple  in  Davenport, 
Iowa.  Admission  is  $2,00  in  ad~ 
vance.  $2.50  at  the  door.  Re- 
freshments  and  tables  will  be 
available.  Talk-in  on  .267.88  and 
.52.  For  further  information, 
send  an  SASE  to  John  S.  Bir- 
mingham WBCQCC,  2022 
Brown  St.,  Davenport  IA  52804, 

CIRCLEVILLEOH 
MAR  4 

The  King  of  the  Pumpkin 
Ham  Fiesta,  sponsored  by  the 
Teays  Amateur  Radio  Club,  will 
be  held  from  9:00  am  to  5:00  pm 
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$95  Stand  Alone  Video  Terminal 


iillVWU'      J:  ii'Jt'.wi  111 ' V :     '**.  Hi: W   I    •*  v  IV:  t  I   i»l      *  J         _ 

"abcdefcihi  jklivifiopqrstuyuxyz-C!>-vl 


^  ift  9  * 


SCT-100  FEATURES; 

64  X  16  line  format  with  128  displayable  characters 

►  Serial  ASCII  or  BAUDOT  with  multiple  Uauti  rates 
#$187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

r 

•  Full  cursor  control  with  scrolling  and  paging 
•  On  board  power  supplv 

\        Call  or  write  today.  MC/VISA  accepted 

WXHTX  rnRP    l:i62H  Neutron       P.  0.  Box  4021  10 
tfAiiwLwm;    Dallas,  Texas  75240  (214  i  386-3359 

Overseas  orders  and  dealers  inquiries  welcome 


on  Sunday,  March  4,  1979,  at 
the  fairgrounds  coliseum, 
Cireieville,  Ohio.  There  will  be 
an  indoor  flea  market,  new  and 
used  equipment,  door  prizes, 
refreshments,  and  free  parking. 
Table  spaces  are  available  at 
$3.00  each-  Advance  admission 
is  $1.00;  $2,00  at  the  door  For 
advanced  reservations  and  in- 
formation, contact  Dan  Grant 
W8UCF,  22150  Smith  Hulse 
Road,  Cireieville  OH  43113; 
(614)-474-6305, 

STERLING  IL 
MAR  4 

Sterling  Rock  Fails  Amateur 
Radio  Society  will  hold  its  an- 
nual hamfest  on  March  4, 1979, 
at  the  Sterling  High  School 
Fieldhouse,  1608  4th  Avenue, 
Sterling,  Illinois,  Tickets  are 
$1,50  In  advance;  $2.00  at  the 
door.  A  large  indoor  flea  market 
is  restricted  to  radio  and  elec- 
tronic items  only.  There  is  plen- 
ty of  free  parking  available,  in- 
cluding an  area  to  accom- 
modate campers  and  mobile 
trailers.  There  will  be  no  ad- 
vance sale  of  tables.  We  will 
take  reservations  for  commer- 
cial enterprises  only.  There  will 
be  bargains,  miscellaneous 
prizes,  and  food.  Talk-in  on 
146.94.  For  tickets,  write  Don 
VanSant  WA9PBS,  1104  5th 
Avenue,  Rock  Falls  IL  61071. 
Make  checks  payable  to  Ster- 
ling Rock  Falls  Amateur  Radio 
Society.  Please  include  an 
SASE. 

FLENIINGTON  NJ 
MAR  17 

The  Cherryvllle  Repeater 
Association  will  hold  its  annual 
hamfest  on  March  17,  1979T 
from  10:00  am  to  5:00  pm,  at  the 
Field  House  of  Hunterdon  Cen- 
tral High  School,  just  north  of 
Flemington,    New    Jersey,    on 


FAST  SCAN  ATV 


ALL  YOU  NEED  IN  ONE  BOX 


Show  the  shack,  home  movies,  computer  games,  etc. 
Connect  to  the  ant.  terminals  of  any  TV  set,  add  a  good 
450  antenna,  a  camera,  and  you  are  there  *  *  * 

*  ]  0  Watts  peak  RF  output  Specify  434.0  or  439.25  MHz 

*  Subtarrier  irtuncl  with  plenty  of  mit  earn  far  distance 
pick-ufs. 

*  0  MHz  bandwidth,  high  resolution  necessary  for  com 
puteralphanumerics  and  color. 

*  Tuneable  converter  covers  420  to  450;  (Covers  CH  2,3} 

*  Contains  AC  to  1 2VDC  regu fated  3  AMP  power  supply, 
-  Only  $399.00  direct  mail,  Check,  Money  Order,  VfSA. 
Send  SASE.  for  catalog  of  ATV  Modules  and  PC  Board*. 


P.C.  ELECTRONICS 

Maryann  2522  PAXS0N  lorn 

WB6YSS       ARCADIA,  CA  91006    -W60HG 


FLY  YOUR  RUBBER  DUCKY  I) 

Get  off  the  trunk  lid  and  into  the  best  location 
on  the  car .  .  .  the  tenter  of  the  roof!  Tests  have 
proven  that  the  low  profile  quarter-wave  whip. 
or  the  rubber-ducky  from  a  Handv-Tatkyr  out- 
performs a  5/8  whip  on  the  trunk.  Take  advan- 
tage of  the  super  ground  plane  by  converting  to 
the  FLYING-DUCKY  magnetic  mount.  Although 
designed  specifically  for  use  with  a  H-T,  it  can 
be  used  with  any  mobile  rig.  Ten  second  installs- 
tPOnL 

F  LYING-DUCKY  magnetic  mount  consists  of: 

•  Chrome- plated  super  magnet  (holds  50  lbs.) 

•  Compatible  coax  plugs  furnished  to  match  rig 
requirements  Specify  BNC,  F  type,  PL259- 
S0239.  For  TNC  Wison  type  add  S3. 

•  Coax  cable  105  in.  tang. 

FLYING  DUCKY  MOUNT  AND  CABLE  .511.95 
QUARTER  WAVE  WHIP 

(specify  connector) $  5.95 

RUBBER  DUCKY  to  match 

(specify  connector) $  7.95 


*/**** 


Box  234 
Middlcbury  CT  06762 

(203)  75S-922S 


50  144    REPEATERS  "220  450  miu 


BASIC  AUTO  PATCH 
'Access,  ^Disable  and  adjustable  Timer, 
COMPLETELY  ASSEMBLED— $75.00. 

EXTENSION  BOA  HO 


fa'aw  wtih  courtesy 
te&p  3fiti  bn&tGfi 


Antt  falsing.  3  digit  sequential  Touch 
Tone™  decoder  with  automatic  reset, 
Antitalsing  Ring  detector,  reverse  auto 
patch  capability  for  basic  auto  patch  and 
two,  halt  watt  audio  amplifiers. 
COMPLETELY  ASSEMBLED— $100,00 


Available  Separately: 


COR  Identifier:  AH  an  one  beard,  programmable,  Fuily  ad- 
justable, time  out  (.5-7  min,},  hang  timet  {<M  mm),  identifier 
(1-10  roirtj,  tonef  speed.  voiumet  L^Q,  outputs,  low  current 
drain  CMOS  logic,  plugs  for  easy  Installation  and  removal  plus 
much  mom.  $79.95     COMPLETELY  ASSEMBLED 


yfc  P<0  Mk  X 


Basic  Repeater  $499, 95      COMPLETELY  ASSEMBLED 

?M  130-175  MHz  Basic  Repeater  for  2  meters  with  all  the  features  or  the  HI 

Pro  Mkl  less  the  power  suply  and  front  patial  controls  and  accessories. 


REPEATERS 


50  MHz  $789.95  450  MHz  799.95 
144  +  220  MHz  $699.95 


PA  Res,  add  696  La* 
PLUS  SHIPPING 

^  M3B 


Maggiore  Electronic  Laboratory 


845   WE8TTOWN    RD. 
WEST    CHESTER.     PA.     163iQ 


PHONE    213   436-60S1 


p*  Header  Service—see  page  211 
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OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 


I 
I 
I 

I  BpBr  CIRCUIT 

I 
I 
I 
I 


.  .  .  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

Box  7307 

Waco.  Texas  76710 

817/776-4444 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


75? 


Route  31.  Admission  is  $2.50 
per  person.  There  is  pienty  of 
space,  with  over  200  sellers" 
tables,  and  displays  from  major 
manufacturers.  There  wilt  be 
seminars  and  door  prizes. 

VERO  BEACH  FL 
MAR  17  18 

The  Treasure  Coast  Hamfest 
will  be  held  on  March  17-18, 
1979,  at  the  Vero  Beach  Com- 
munity Center,  Vero  Beach. 
Florida.  Activities  will  include 
prizes,  drawings,  and  a  QCWA 
luncheon.  Admission  is  $3.00 
per  family.  Talk-in  on  146,13/ 
73,  146.52/.52,  and  222.34/ 
223.94.  For  information,  write 
PO  Box  3088T  Vero  Beach  FL 
32960. 

JEFFERSON  Wl 
MARIS 

The  Tri  County  ARC  Hamfest 
will  be  held  on  March  18t  1979, 
at  the  Jefferson  County  Fair 
Grounds,  Jefferson.  Wiscon- 
sin. Advance  tickets  are  $V5Q. 
Reserved  6-foot  tables  are 
$2,00  in  advance,  while  6-foot 
space  is  $1.00,  For  information, 
send  an  SASE  to  Glenn  Eisen* 
brandt  WA9VYL,  711  East 
Street,  Fort  Atkinson  Wl  53538. 

LAWTON  OK 
MAR  23-25 
The  Lawton  Fort  Sill  Amateur 
Radio  Club,  Inc.,  will  hold  its 


33rd  annual  hamfest  at  the 
Montego  Bay  Motel  Complex  at 
Lawton,  Oklahoma,  the  week- 
end of  March  23-25t  1979,  There 
will  be  the  usual  large  flea 
market,  ARRL  officials,  tech- 
nical programs,  QCWA  break- 
fast, and  activities  for  the 
ladies. 

EAST  RUTHERFORD  NJ 
MAR  24 

The  Knight  Raiders  VHF 
Club.  Inc.,  will  hold  its  world- 
famous  flea  market  at  St. 
Joseph's  Church,  East  Ruther- 
ford, New  Jersey,  on  Saturday, 
March  24,  1979.  Doors  open  at 
10:00  am.  There  will  be  free  ad- 
mission and  free  parking. 
Refreshments  will  be  available. 
Flea  market  tables  are  avail- 
able for;  $5,00/full  table  or 
$3,00/half  table,  in  advance; 
$6.0Q/fu1l  table  or  $3.50/half 
table,  at  the  door.  Talk-in  on 
146.52  and  144.65/145.25.  For 
further  information,  call  Bob 
Kovaleski  at  (201^  473-71 13  or 
Jack  Mandetberger  at  (201H&57- 
0016  (evenings  only).  Send 
reservations  to:  R.  Wetzel,  419 
Union  Ave.,  Rutherford  NJ 
07070,  and  make  checks 
payable  to:  Knight  Raiders  VHF 
Inc. 


WAUKEGAN  IL 
MAR  25 

The  LibertyviHe  and  Munde- 


The 


EfiDER 


In  the  Northwest ! 

ATLAS    •   ICOM    •    KENWOOD    •   YAESU 


NATIONWIDE  TOLL  FREE  NUMBER 

1  800  426  6937 

Washington  state  1  800  562  7625 


®  1 : 


KENWOOD  Transceiver 
TS-520S  160  thru  10M 


KENWOOD  Transceiver 
TS-820S  160  thru  10M 


YAESU  HF  SSB  160  thru  10M 
FT  101ForFE 


YAESU  901  DM 


COMMUNICATIONS  „** 

17550  15th  Ave.  N.E.  •  Seattle  WA  98155  •  (206)  364-8300 


Other  locations:  (Walk-in  customers  only)  •  Bellevue— 12001  N.E.  12th  •  Everett— 4610  Evergreen  Way  •  Open  Mon.  thru  Sat. 
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lein  Amateur  Radio  Society  will 
hold  its  second  annual  Lamars- 
fest  on  Sunday.  March  25>  1979, 
at  the  J.  M.  Club,  708  Green- 
wood Ave,,  Waukegan,  Illinois. 
Doors  will  open  at  7:00  am. 
There  will  be  plenty  of  free  park- 
ing, door  prizes,  and  a  large  in- 
door flea  market  for  radio  and 
electronic  items.  Tables  will  be 
available  at  $4.00  each.  Ad- 
vance tickets  are  $1 .50;  $2.00  at 
the  gate,  with  children  under  10 
free.  Hot  lunch  will  be  available 
and  there  will  be  plenty  of  com- 
mercial exhibits  and  demon- 
strations. Talk-in  on  146.94.  For 
further  information,  write 
LAMARS  (include  SASE. 
please)  at  1226  Deer  Trail  Lane, 
Liberty  vide  IL  60048.  or  call 
(312^367-1599. 

MUSKEGON  Ml 
MAR  30-31 
The  Muskegon  Area  Amateur 

Radio  Council  is  sponsoring 
the  ARRL  Great  Lakes  Division 
Convention  and  Hamfest  at  the 
Muskegon  Community  College 
in  Muskegon,  Michigan,  on 
March  30-31,  1979.  This  event 
will  feature  manufacturers'  ex- 
hibits, technical  forums,  and  a 
large  swap  shop.  Ample  park- 
ing and  dining  facilities  are 
available.  Friday  evening  at  the 
Muskegon  Ramada  Inn,  there 
will  be  a  "Ham  Hospitality" 
with  libation  courtesy  of  the 
MAARC  and  a  Wouf  Hong  ini- 
tiation. For  additional  informa- 
tion, contact  MAARCt  PO  Box 
691,  Muskegon  M!  49443,  or  H. 
Riekels  WA8GVK,  (6l6)-722~ 
1378/9. 

COLUMBUS  GA 
MAR31-APR1 
The  Columbus  Amateur 
Radio  Club  will  hold  first  an- 
nual hamfest  from  March 
31-Aprtl  lf  1979,  at  the  Colum- 
bus Municipal  Auditorium,  US 
27  &  280.  Columbus,  Georgia- 


Donation  is  $1.00  at  the  door. 
There  will  be  plenty  of  free  park- 
ing and  overnight  free  RV 
space.  Exhibitors  and  flea 
market  will  be  inside,  with  a 
free  flea  market  outside.  Talk-in 
on  28/86.  For  advance  registra- 
tion and  details,  write  Bob 
Glasgow  N4BGN,  1&03  Layard 
Drive,  Columbus  GA  31907; 
(404)561  7746, 

WILLIAMSPORT  PA 
APR  29 

The  West  Branch  Amateur 
Radio  Association  will  hold  its 
15th  annual  Penn  Central 
Hamfest  on  Sunday,  April  29, 
1979,  from  1 1:00  am  to  5:00  pm 
at  the  Woodward  Township 
Fire  Hall,  Rt.  220  south  from 
Williamsport.  For  more  infor- 
mation, write  Richard  Sheasley 
K3QDA,  RD  1,  Box  454T  Linden 
PA  17744,  or  call  Tony  at 
{717J-322-6017. 

NEENAH  Wl 
MAY  5 

The  3-F  Amateur  Radio  Club 
will  hold  its  annual  swapfest  on 
Saturday,  May  5,  1979T  from 
8:00  am  to  3:00  pmT  at  the 
Neenah  Labor  Temple,  157  S. 
Green  Bay  Road,  Neenah, 
Wisconsin,  just  off  Highway  41 
at  the  Highway  114  or  150  exit. 
Facilities  include  a  large  park- 
ing area  and  a  large  indoor 
swap  area  with  a  free  auction  at 
the  end  of  the  day.  Food  and 
beverage  will  be  available.  Ad- 
vance admission  for  tickets 
and  tables  is  $1 .50;  S2.00  at  the 
door,  TaIMn  on  52/52,  For 
reservations,  write  to  Mark 
Michel  W90Pt  339  Naymut 
Street,  Menasha  Wl  54952. 


SALINE 
MAY  13 

The  ARROW  Repeater  Asso- 
ciation will  hold  its  annual 
Swap  and  Shop  on  Sunday. 
May  t3,  1979,  at  the  Saline, 
Michigan,  fairgrounds.  Admis- 


JUST  GETTING  ON  THE  AIR? 

See  Adirondack  for 


",l', 


<m«£ 


D  New  Equipment 

D  Used  Gear 

D  Friendly  Advice 


BOMIME^ 


Radio 
A  Supply 

185-191  West  Mam  Street  •  PO  Box  88 
Amsterdam,  N  Y   12010  Tel  (518)  842-8350 
Just  5  minules  from  NY.  Thruway  — Exit  27 


sion.  including  parking  on  the 
fairgrounds,  is  $1,50  in  ad- 
vance and  $2.00  at  the  door 
There  will  be  food,  prizes,  and  a 
covered  area  for  trunk  sales,  as 
well  as  indoor  tables.  Because 
of  Mother's  Day,  wives  will  be 


given  free  admission.  Talk-in 
on  146.37/97,  223.18/224.78, 
and  448.5/443.5  MHz.  For  addi- 
tional details,  write  ARROW, 
PO  Box  1572.  Ann  Arbor  Ml 
48t06T  or  call  George  Raub 
AD8X  at  (313M85J562. 


Ham  Help 

My  divorce  broke  me. 
(Among  other  things,  I  lost  my 
TR-4.)  Does  anyone  have  any 
ham  gear  to  spare?  A  home- 
brew 40m  CW  transceiver 
would  do.  Thank  you. 

Lin  Hamilton  WB6PAV 
14100  Chadron  Avenue 

#130 
Hawthorne  CA  90250 


Hopefully,  your  Ham  Help 
column  can  help  me  find  the  in- 
formation I  want.  I  would  like  to 
get  in  touch  with  anyone  who  is 
stifl  using  an  old  Galaxy  V 
transceiver  on  the  air  today  and 
find  out  what  their  opinions  are 
of  it. 

Rick  Todd  KA8AKL/N 

14470  Basslake  Road 

Newbury  OH  44065 


I  would  very  much  appreciate 
help  from  anyone  in  finding  a 
circuit  diagram  of  the  McMurdo 
Stiver  Masterpiece  VI. 

Reg  Trickey  G3DR8 

31  Pensby  Ave. 

Chester,  England 

I  would  like  to  obtain  a  copy 
of  the  original  owners  manual 
for  a  Viking  "Courier"  tinear 
amplifier. 

John  I.  Nelson  AA7W 

19025  73rd  Avenue  N.E. 

Bothell  WA  96011 

I  need  a  schematic  for  a 
Johnson  Model  122  vfo.  Any 
help  In  obtaining  this  will  be 
greatly  appreciated. 

Bill  Richmond  WD4CPQ 

122  E.Adair  St. 

Louisville  KY  40214 


•  • 


•  •  • 


•  *  • 


IN  STOCK! 

THE  REVOLUTIONARY  NEW  YAESU  2-METER  FM  LINE 


CPU-2500RK 


M 


"The  Ultimate  Rig' 
Microprocessor  controlled,  25 
watt,   keyboard-entry   trans- 
ceiver. 
Amateur  net  $585.00 


FT-2D2R 


Best   Buy"  2-meter 
hand-held,  Compact, 
lots  of  extras. 


•  FT-227RA 


For  immediate  delivery,  tesi  price  .  . 

TOWER 

ELECTRONICS 


#>T44 


24001  Alicia  Parkway 

Mission  Viejo,  CA  92675 

Phone?  1 4/768-8900 


Amateur  net  $199,00 


'Full  Featured  Plus/'    Four     m 
memories,  Autosean  remotely  ^ 
controlled  from  mike.  Tone     _ 
burst. 
Amateur  net  £399.00 


Hourl 

Tupi  mru  Fn:  10  am  ■  7  pm 
Saturday    9  am  -  5  pm 
Sunday    Moon  -  4  pm 

SAN  OlEi 

Yaesu  service  and 
repair  specialists. 
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FREQUENCY  COUNTERS 


COMPLETE  KITS;  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL-600A  7-DIGIT  COUNTER  WITH  FRE 
QUENCV  RANGE  OF  ZERO  TO  600  MHz  FEATURES  TWO  INPUTS:  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY,  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE.  ACCURACY  ±001%,  UTILIZES  10MHz  CRYSTAL  5 
PPM. 

(j  L)  M  r  L 1 1  t     K 1 I  j.  .  .  .  . .  .  * .  ■  ■  .  ■  .  .  >  •■■  ■  ■  *  ■  ■  .»-■*-- »-i**»i4**»«**iif  +»«*+*.  ■  +  *T  i? 


HAL  lOOA  7DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATICZERO  SUPPRESSION.  TIME  BASE  IS  10  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE.  ACCURACY 
i  .001%.  UTILIZES  10  MHz  CRYSTAL  5  PPM, 
COMPLETE    KIT .*. S109 

HAL-50A  8-DIGlT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 

MHz  On  BETTER.  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND,  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRESCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  SEEN  MADE  1.0 
SEC  AND  .1  SEC  TIME  GATES.  ACCURACY  ±.001%.  UTILIZES  10-MHz 
CRYSTAL  5  PPM. 


PRE-SC A LE8  KITS 

HAL  300  PRE *••.,,..«$  19*95 

(Pre-driHed  G10  board  and  all  components) 

HAL  300  AVPRi. ..... $24.95 

(Same  as  above  with  preamp) 

II  f\  L    OUU     I    Kt.     .    .    **•***•■■    •    •    mm    ■   >  *    t   V*   *  ■   ■  ■   ■  *  ■  »    *  ■   f  »   *  •    ■    •■  *   <    ■    ^  J^-fT  J 

(Pre-drilled  G10  board  and  all  componenls) 

HAL    OW    n*  r  KlCa    i    »    ■    r   »  *    m    *    *    *    *   +    1    +    •    *   f    *♦    I   If   Iltlll4><   I    »»*■    t    *    J  J7i7  J 

(Same  as  above  but  with  prearnp) 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT,  COM ES  WITH  2  SIDED,  PLATED  THRU  AND 
SOLDER  FLOWED  G  10  PC  BOARD.  7-567sh  2-7402,  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  V/t  x  5  V*  INCHES.  HAS  12  LINES  OUT. 
ONLYSJ9.95 

DELUXE  12-fcUTTON  TOUCHTONE  ENCODER  KIT  utilizing  the  new  ICM  72G6 
chip.  Provides  both  VISUAL  AND  AUDIO  indications!  Comes  with  its  own  two- 
tone  anodlzed  aluminum  cabinet.  Measures  only  £3M  x  3  3/4".  Complete  wirh 
Touch-Tone  pad,  board,  crystal,  chip  and  all  necessary  components  to  finish 
the  kit. 
PRICED  AT ......-..*. , , . .  > $29.95 

For  those  who  wish  lo  mount  the  encoder  in  a  hand  held  unit,  the  PC  board 

measures  only  WW  x  1  3M".  This  partial  kit  with  PC  board,  crystal,  chip  and 

components. 

PRICED  AT , .............. S14.95 

ACCUKEYER  {KIT)  THIS  ACCUKEYEfl  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4WF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR 
RETT,  IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK. 

ACCUKEYU— MEMORY  OPTION  KIT  THIS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH^ 
MENT  TO  THE  A80VE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY.  1 16,95 

6  DIGIT  CLOCK  •   1 2/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G10  PRE-DRILLED  PC  BOARDS,  1 

CLOCK   CHIP,   6   FND   359   READOUTS,    13  TRANSISTORS,    3   CAPS,   S 

RESISTORS,    5    DIODES,    3    PUSH-BUTTON     SWITCHES,    POWER 

TRANSFORMER  AND  INSTRUCTIONS 

DON'T    BE    FOOLED    BY    PARTIAL    KITS    WHERE    YOU    HAVE    TO    BUY 

EVERYTHING  EXTRA. 

PRICED  AT t $11.95 

CLOCK  CASE  Available  and  will  fit  any  ens  of  the  above  clocks.  Regular 
Price  ...  $6,50  But  Only  $4.  SO  when  bought  with  clock 


SIX  DIGIT  ALARM  CLOCK  KIT  for  home,  camper,  RV,  or  field-day  use.  Operates 
on  12-voJt  AC  or  DC,  and  has  Its  own  60-Hz  time  base  on  the  board.  Complete 
with  all  electronic  componenls  and  two-piece,  pre-drf!led  PC  boards.  Board 
size  4"  x  3".  Complete  with  speaker  and  switches.  If  operated  on  DC,  there  is 
nothing,  more  to  buy.* 

HICEDAT.. *. , JI6.95 

Twelve-volt  AC  line  cord  for  those  who  wish  to  operate  the  clock  from  1 10  volt 
AC.  $2.50 

SHIPPING  INFORMATION 

ORDERS  OVER  $15.00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED,  ON  ORDERS  LESS  THAN 
S15.Q0  PLEASE  INCLUDE  ADDITIONAL  £1.00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER 


HAL"   HAROLD  C    NOWLAND 
W1ZXH 


Hal-Tronix  *«« 

P.O.  BOX  1101 

SOUTHGATE,  MICH.  48195 

PHONE  (313)  285-1782 


S-f  Amateur  Radio  /erace; 

(213)837-4870 
4384  KEYSTONE  AVE.,  CULVER  CITY,  CA.  90230 


theW6TOG*      — 

RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY  •  IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOiSE 

IMPROVE  NOISE  BLANKER  OPERATION 

COMBAT  BLOCKING  FROM  LOCAL  SIGNALS 

T5-520  KIT $27.50  FM01  SERIES  KIT  . . .  $32.50 

TS-520S  KIT 32.50  FR-I01  SERJES  KIT  . . .    34.50 

T5-820  &  S20S  KIT  .  . .    34.50  FT-301  SERIES  KIT  .. .    34.50 

E-599  A/D  KIT  ...... .    27.50  FT-901  SERIES  KIT  . . ,    34.50 

EXPLICIT  INSTRUCTIONS  MAKE  MODIFICATION  A  CINCH 


IT'S  MAGIC. . . 
IT'S  "MAGICOM" 

PROCESSOR  MODIRCATION  KIT 

IMPROVES  AUDIO  PUNCH 
IMPROVES  PROCESSED  SPEECH  QUALITY 

Converts  TS-820/  820S  speech  processor  from  RF 

compressor  to  RF  clipper  $27,50 

RF  speech  processor  for  TS-520  /  520S  $42.50 

The  "MAGICOM"  RF  processor  module  provides  up  to 

6dB  increase  in  output  with  smooth,  clean, 

non-distorted  audio  and  more  penetration  for  those 

pile-ups. 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXere  WORLD  WIDE 


the  W6TOG  * 

INTERNAL  ELECTRONIC  KEYER 

FOR  ALL  AMATEUR  TRANSMITTERS  OR 
TRANSCEIVERS  USING  GRID  BLOCK  KEYING 
No  holes  mounting  with  TS-820  Series 
Mounting  options  for  TS-520,  TS-520S,  FT-101 
Series,  TR4  Series,  T4X  Series.  T-599  Series  and 
32  S  Series. 

C-MOS  DESIGN  —  Dot  and  dash  memory  —  full 
iambic  or  manual  operation. 

Simple  installation       _\ls  $49.50 

THE  S-F  RE  JEKTOR 

FILTER 

AN  INTEGRATED  CIRCUIT 

ACTIVE  BANDPASS  FILTER 

FOR  PROCESSED  RECEIVER  AUDIO 

•  Separate  active  filter  elements 

for  C  W  and  SSB  audio  output  stage 

*  8  ohm  input  and  output  impedance 

•  H  eadp  hone  jack  for  conven  ience 

•  ON  C W;  from  500  hz  to  100  hz,  variable 

•  ON  SSB:  2  Khz  fixed  bandwidth 

*  Rejects  unwanted  signal  better  than  60  dB 

•  Designed  for  today's  transceivers 

or  yesterday's  older  equipment      $49 .50 


All  prices  postpaid  -  in  Calif,  add  f>%  sales  tax  ■  Masterc  barge  St  Visa  accepted 

l     SATISFACTION  GUARANTEED  OR  MONEY  REFUNDED    a 
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YEARS  WARRANTY! 

EXACT  Replacements  for 

SYLVANIA     **" 


DOWMWCATiqW  *  FV 
UNLIMITED 


Transistor-Diodes-ICs 


ECG» 

ECG# 

ECGtf 

ECG# 

too 

34 

163 

S&b 

220 

1  72 

269 

&fc 

101 

9& 

Tftl 

5  Tb 

221 

1.90 

290 

98 

its 

9& 

165 

6H 

222 

1.59 

291 

199 

102A 

.9& 

171 

1.3.7 

223 

2.7ft 

292 

2.26 

103 

1.05 

172  A 

.72 

224 

5.06 

293 

I.OB 

103A 

1  11 

1/5 

1  f)2 

225 

4  34 

294 

1.14 

104 

1.0B 

176 

2.06 

226 

1.67 

29!: 

2.02 

T05 

2.27 

177 

,49 

22B 

1.36 

mt 

M3 

1d& 

.ao 

1F9 

563 

229 

1.05 

S9b 

i  .13 

107 

.79 

ISO 

5.89 

230 

3.60 

299 

2.02 

10B 

.8fl 

tat 

4.65 

231 

3.96 

300 

2.02 

121 

2.15 

162 

3.35 

232 

.70 

302 

im 

123 

$s 

1B3 

3.G3 

233 

.74 

306 

2,80 

123  A 

ra 

184 

1.37 

234 

n 

307 

2.57 

124 

1.53 

186 

1.70 

235 

£.45 

308 

7.65 

lM 

1  16 

166A 

1  46 

236 

SK 

3D9K 

3.27 

12? 

J  .GO 

187A 

I  46 

237 

5  or 

310 

7  65 

12ft 

1.37 

vaa 

1.58 

236 

7  55 

311 

2  13 

129 

1  56 

1 69 

1.59 

239 

3  02 

312 

1  13 

lit} 

1.95 

160 

1.85 

241 

1.71 

aia 

1.00 

131 

I.9R 

T91 

20f 

242 

tin 

314 

7&5 

132 

1.01 

192 

98 

276 

a.  72 

315 

2-01 

133 

1.14 

193 

1  04 

278 

2.36 

316 

7.1  A 

152 

1.43 

164 

.62 

279 

5-65 

317 

24  20 

153 

1.85 

195  A 

2.67 

280 

506 

318 

20.60 

154 

1.S5 

196 

1.96 

28 1 

6,3-5 

319 

1.11 

JSfi 

2. 02 

19.' 

1  69 

262 

4.24 

320 

26.00 

15/ 

1  43 

19B 

1  99 

263 

6.32 

321 

7.65 

15a 

1  OS 

199 

59 

264 

7.35 

322 

180 

159 

&6 

210 

1  37 

285 

7.99 

323 

i&a 

160 

143 

211 

1.56 

sae 

6.75 

324 

3.53 

iei 

96 

216 

3.08 

287 

.69 

.325 

27  5fl 

162 

5.75 

2 19 

4.36 

288 

(A 

326 

90 

•  fl-U-SH,  All  Orders  Shipped  Same  Day  Received 

•  FREE  Freight  on  ell  prepaid  orders 

•  EXCLUSIVE  3  YEAR  CONDITIONAL  WARRANTY! 
■  NO  Min.  Order-Quant  it  v  Discounts  Available 

•  Exact  ICs  &  Diodes  In  Stock 

•  Longer  Hours  Won  Sat  9a-10p,  Sun  1-7p 

•  Calf  or  write  today— to  place  your  order  (51 8Ht6&3367 

Communications  &  T„V.  Unlimited 

Dept  73t  17  Washington  St,  Rensselaer, N.Y,  12144 

DISTRIBUTOR  INQUIRIES  INVITED 
T.V.-C.B.  AMATEUR  RADIO-STEREO  MONITORS- 
ELECTRONIC  PARTS         VC105 


2  METER 
CRYSTALS 

MANY 
IK  STOCK 

FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Clugg  HT  146 

Drake  TR  22 

Drake  TR-33  (rec  only) 

Drake  TR-72 

Genatre 

Heathkit  HW  2021 

Ireq  onlyf 

HeathkiT  HW-202 

Icom/VHF  Eng 

Ken/yVilson 

Lafayette  HA-1 46 

Midland  13-505 

Regency  HR  2 


Regency  HR -2 12 
Regency  HR-2R 
Regency  HR  312 
Regency  HR-2MS 
S8.E. 

Sonar  1S02  3-4,  3601 
Standard  146/826 
Standard  Horizon 
SwanFM2X 
Tempo  FMH 
Trio/ Kenwood 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR7200 


$3.95  EACH-  IN  QUANTITIES 
OF  10  OR  MORE,  $3,50  EACH 

Certified  eheck  or  money  order  only  — 

KOLIX    DISTRIBUTORS 

P.O.  Box  436  ^ms 

DunellenNJ  08812 


MINb 


SAVE  NOW! ! 


ft 


*^flio 


4-Digit  0.5"  Liquid  Crystal  Display  %Wb 


X 


•  RF  CONNECTORS  *  ANTENNAS 

•  SWITCHES  •TRANSFORMERS 

•  ETCHING  KITS  •RESISTORS 

•  HAM  GEAR  •  CAPACITORS 


jE 

Includes  Socket 
Tfor  Easy  Mounting] 

Reflective  type  LCD  display  with  snooze,  alarm  and  PM  in- 
dicators.  Vary  low  power  requirements.  Direct  drive  design 
needs  only  4  \o  10  VAC  at  2  mA,  Complete  with  socket  and 
dale  sheet. 


P.O.  BOX  2366  INDIANAPOLIS,  IND.  46206 


J^j4   Real -State- of-the -Art 

V*  TWO  NEW  AC«  DC*  BATTERY  PORTABLE   COUNTERS 

OPTO-e0OO.1A  IQHi  to  6GO  MHz -FREQUENCY  COUNTER  ACCESSORIES 

•  Precision  TCXO  time  base  0.1  PPMStabifity  17-40  C  PROBES: 

•  Super  Sensitivity  with  preamps  in  both  HI-Z&  SO  Ohm  in  puts  #P-100       50  Ohm   IX                          $13  95 
<10mV  to  50MHz.  25  mV  @  T50  MHz<50mV  to  6Q0MHz  #p-irj1       Lo-Pass'. .. . ..............     16  95 

•  Auto  Decimal  Point  •   Aluminum  Case  •  Socketed  ICs  #P-102       Hl-Z,  2X  ....                            16  95 

•  Three  position  attenuator   X1.  X1Q,  X100  (avoids  faise  #  AP- BG1 5  UHF  Counte/ Preamp  20  WIN*  to 
counting)  600  MHz  15-50  DB  Gain 

#OPTO-80001  A     Factory  Assembled      ...   £329.95  {Not  Shown) . .    $49.95/Kit  $3995 

#OPTO-8000  1 AK    Kit  Form    .  5279,95  n 

♦Nf-CAOaO               NI.CAOftm.ry  Pack  $   19.95  ^^^'pick^**  MHz  ...  S12.50 

0PTO-70O0  10  Hz  to  600  MHz  MINIATURE  COUNTER  #D-146  Same  as  above 

•  XTAL  (TCXO)  Time  Base  ±.03PPMrC  1465MHz $12.50 

•  Aluminum  Case  *  Hl-Z  &  50  Ohm  inputs  #RA-BNC  Right-Angle  BNC  Adapter  for 

•  1  Sea  A  1/10  Sec  Gate  times  •  Auto  Dec,  Pt  above  Antenna 2.95 

•  Built-in  Prescaler  and  Preamps  Standard 
#OPT07000      Factory  Assembled  -  1  Year-Guar .   $139.95 

#OPTO-700OK    Kit  Form. 99.95 

#AO70  AC  Power  Pack 4.95 

#NhCAO70        NI-CAD  Batten  Pack 19.95 

# TCXO -70  Precision  TCXO  Time  Base 

<0JPPM,  17-4CTC 79.95 


f^03 


ORDER  FACTORY  DIRECT  —  PHONE  OR  MAIL 

TERMS:  Orders  10  U.S.  and  Canada,  arid  5%  io  maximum  OF  $10.00  per  crder 
tor  shipping,  handling  gnd  insurance  To  all  other  firxjritries,  artd  10%  of  total  or 
dfir.  Ftan'da  residenls  add4%  sSalt-  la*.  C  O.p  fe^  $1  LKJ  Personal  checks  musi 
cleai  befort!  flneriihartdese  is  shipped 


OPTOELECTRONICS,  INC. 


5321  NE 14  Avenue 

Ft.  Lauderdale.  FL  33334 

Ph  on  es :  ( 305)  771  -2050     771  -2051 

Prione  ardors,  accepts 
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CES  Model  230A 
Micropad  is  the ' 
Smallest  Available 


:cm 


39.95 

This  3%  by  2  inch  micropad 
has  auto  PTT  with  tactile 
keys,  adjustable  level  & 
tone  balance  and  can  be 
used  with  any  transceiver 
using  a  500  ohm  mic.    ^C115 

A  lot  ol  Pad  for  only  3Q.*5 


At  your  Ham  Radio  Dealer 
or  Call  or  Write 

COMMUNICATIONS 


I M  ■  MM  ■  i  t  •  JVl  V 


SPECIALTIES,  inc. 

399  W.  Fairbanks  Awe.,  Winter  Park,  Fla.  32TB9 

305/645-0474 


The  Only 
Automatic  Dialing 
Touch  Tone  MIC 


The  CES  Model  235A 
Automatic  Micro- 
dialer     has     a     10 

number  memory  that 
can  store  even  11 
digit  numbers.  Just 
dial  *and  one  digit  to 
bring  up  auto-patch, 
pause  and  dial  phone 
number  automati- 
cally. Program  Dol- 
ing speed  for  virtually 
any  repeater  auto- 
patch,  then  dial 
number  at  fastest 
speed.  Automatic 
PTT  with  manual  or 
automatic  dialing.  AM 
dialing  and  pro- 
gramming done  from 
Keyboard.  LED  indi- 
cator for  program- 
ming or  PTT  and  . . . 

ALL  CONTAINED  IN  A  SMALL  MIC 


69.*s 


6T.i 


At  your  Ham  Radio  Dealer 
or  Call  or  Write 

COMMUNICATIONS 


i9miMwyi4tj^i[i 


SPECIALTIES,  inc. 

399  W.  Fairbanks  Ave..  Winter  Park,  Fla.  32789 

305/645-0474 


CALL  EM  TOLL  FREE 


251  -0264 


TENN.  RESIDENTS  1-615-764-0831 


AUTHORIZED  DEALERS  FOR 


YAESU 

ROHN  TOWERS 

DENTRON 

I  ARSEN 

CUSHCRAFT 

TURNER 

WILSON 

CDE 

HY-GAIN 

HUSTLER 

CES 

KDK 

BENCHER 

VIBROPLEX 

ATRONICS 

ALLIANCE 

TEMPO 

AND  MORE  ,  .  . 

ALSO:  THE  APPLE  U  PERSONAL 

COMPUTER  SYSTEM 

CALL  OR  WRITE  FOR  THE 
BEST  PRICES 

ON  AMATEUR  EQUIPMENT 


CIRCUIT  BOARDS 

•  REPEATER  CONTROL 

•  COMPUTER  PROJECTS 

•  SENSITIZED  BLANKS 

•  NEGATIVES/POSITIVES 

•  PROTO-TYPE  BOARDS 

•  PARTS  KIT 

•  CUSTOM  ETCH/DRILL 

•  RCA  1802  MP  BOARDS 

•  CIRCUIT  BOARD  DESIGN 

•  PROGRAMMING  PADS 

•  ART  MASTER  PREPARATIONS 


W*  can  supply  many  of  thg  He  ma  you  need 
to  make  a  p-c  board.  Send  SASE  +  25  cants 
lor  catalog. 

0 


d 


O.C.     Stafford  ^ 

Electronic  Service  and  Development 

427  S.  Benbow  Rd. 

Greensboro,  NC  27401 

919-274-9917  DAY/NITE 

Serving  Amateurs  Around  the  World 


t       rJHW*       ■ 
llw  w  •      ■ 

DIGITAL  READOUT  FOR 
YOUR  YAESU  FT-221/221R 

YC-221  Digital  Display.  Only 
$69.50  plus  shipping.  Kit  for 
older  FT-22U  $3.00  plus  ship- 
ping. Duilt  by  Yaesu. 

*  California  mtidfitt*.  add  fjc$  sale*  tax  tn  tjnttr  order. 


Send  your  check  or 
Money  Order  tot 


IK.  LEE  TOWER 
INTERNATIONAL!] 


13401  South  Hoover  Street 
Gordeno,  CA  90247 


RUSH 

ELECTRONICS,  INC. 


SUPER  TUNER  PLUS 

A  full  10O0  watts  CW  and 

1200  waits  SSB  power 

handling  capacity. 


SOUTHS  FASTEST  GROWING  AMATEUR  STORE 


1315  BLUFF  CITY  HWY  .  BRISTOL.  TN.  37620 


9     3 


FT-227  "MEMORIZES!" 
OWNERS  SCANNER  KIT 

•  Selectable  sweep  width  (up  to  full  band) 

•  Scans  only  the  portion  of  band  you  select 

•  Scans  at  the  rate  of  200  kHz  per  second 

•  Switch  modification  on  mike  allows  you 
to  scan  past>  or  lock  on.  any  occupied  fre- 
quency 

•  Complete  kit  with  detailed  instructions 

•  Installs  inside  rig;  no  obtrusive  external 
connections 

•  Rig  can  easMy  be  returned  to  original  con- 
dition whenever  desired 

•  Scans  to  preset  limits  and  reverses 

•  Automatic  bypass  of  locked  frequency  in 
3Va  seconds  unless  you  press  lock-on 

SWitCh  Kit  $34.95^ 

Pre-assembled  and  tested  £54 


Add  5150  Postage  &  handling 


DEALERS  INQUIRIES  INVITED 


ELECTRONICS 


t*  A60 


? 50  LUCERNE  RD 

SUITE  1  20 
T£l,  514.737-73^3 


MGNTRLAI,  QUFBF.C 
CANADA  H3R2H 6 
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NEW  ELECTRONIC  PARTS 


Brand  name,  first  line  components.  Stocked  in 
depth.  24  hour  delivery-  Low  prices  and  money 
beck  guarantee  on  all  products  we  carry, 
STAMP   BRINGS  CATALOG 


SPECIALS 
KEYBOARD  ENCLOSURES 


PRICE 
515.20 

ia.35 

19^5 

H.50 
lfl.80 
20*  75 


Blue  base,  specify  white  or  bfack  top. 


rTWGfWLW  J« 
ONLY 
S5?9 


RTTY 


UT4  SPEED  CVTR  BOARD 
KIT  S109.9S 

BOARD  ALONE         SIB  95 
AUTO  CW  ID  KIT     537,90 


iriA 


SHIPPING 

INCLUDED 

IN   PRICE 


Daytapro  Electronics.  Inc 

Former  I  y  N  u  D  ata  E  lect  ronic  S — ***  D3S  — 

303*  N   WILSHISE  LN     ARLINGTON  HTS.  IU-6000-i 
PHOME   312-870  0555 


AMATEUR 


OfM 

439.35  MHz 


+  K-II  O  «>  *  o  -  <o  • 


;*  \r  l^ninlrlgmflnriTffiTinnninjm 


electronic  calculators 


LIST 

f  2»»  .99 

124  95 


MM  NET         TEXAS  INSTRUMENTS  ELECTRONIC  CALCULA TQRS 


•289.15 

11245 


4t.es 

91. 93 

«•■*$ 

LIST 

$730.00 

430.00 

279.00 

173.00 

175,00 

32300 

100.00 

00.00 

00. OO 

493,00 

12000 

7S.OO 


44.93 
33.93 

02,9* 

HEWLETT 

S675.00 
403.00 
247,50 
1  37,50 
157.  SO 
292,50 

90.00 

72,00 

54,00 
445,50 
109,00 

•7,50 


TL<»t,M0  STEPMtOQRAMMAlLI  SCIENTIFIC 

T  I    3a,  490  *TtP  PftOOIIAMMAlLE  ftClUfTIFtC 

TJ.4Tt  150  STEP  P*0O*4MMA»LE  ftCltMTIFW 

T  K  S3,  32  STEP  PH0QHAUMA9LE  tCIEKTIFIC 

T.I.  PROGRAMMER,  CONVERTS  DECIMAL  OCTAL  HEX 

TJ,  MIA*  tUPEfl  PROGRAMMED  FINANCIAL 

PACKARD  ELECTRONIC  CALCULATORS 

M.P 

H.F>. 

HA*. 

M,P. 
HAP. 

H  ■  W     r 

H.P, 
HA*. 

Hf, 

mmJr4 

HAP. 


•7f  224  1TEP  mOO  •CIIHTIFIC  PRINT  VISUAL 
^«Tt  224  1TEP  PllOa  SCIENTIFIC 
-19C,  M  STEP  PR 00  tCltNTIFIC  PR  I  NT 'VISUAL 

29C,  ••  STEP  PROO  SCIENTIFIC 

tO  BASIC  MAND  HELD  PRINTER. VISUAL 
-91  p  PREPROGRAMMED  SCIENTIFIC  PRINT/VISUAL 
-33EP  49  STEP  PROD  SCIENTIFIC 

32E,  PREPROGRAMMED  1CIENTIFIC  WITH  ETAT 
-31  E,  PREPROGRAMMED  SCIENTIFIC 
•92.  PREPRDDRAMMED  FINANCIAL  PRINT  V» UAL 

3fl  E  STEP  PROGRAMMABLE  SUPER  FINANCIAL 

-3TE.  PREPROO RAMMED  FINANCIAL 
WE  9TOCK  ALL  HEWLETT  PACKARD  CALCULATOR  lOFWARE  AND  ACCff-  SftOP.If  t 


SEND  ME  The  CAlCULATQ^SJ  inDCaTED  BELOW   COMPLETE  -  JED  ACCESSORIES 

INSTRUCTIONS  A**)  MANUFACTURERS  WARRANTY  I  UNDERSTAND  THAT  if  I  AM  NOT  COMPLETELY 
SAT^SFlEO  I  MAY  RETUJUt  |T  WITHIN  10  DATS  FQR  A  COMPLETE  REFUND  (LESS  SHIPPING* 


MOOEitS.)    _ 


.QUANTITY 


AMOUNT  ENCLOSED  S. 


wEm 


,  $£ 


_v«^'e-_-""iJ£ 


MONEY  ORDERS 


COO 


i 


AOO  1200  POR  POSTAGE  AND  HANDLING    PLEASE  ALLOW  10  DATS  FROM  DATE  OF  RECEIPT  OF 
ORDER  FOR  DELIVERY  TEXAS  RESIDENTS  ADO  5%  SALES  TAX 


card  number 

FULL  NAME     _ 


_  EXPIRATION  DATE 

CAM      


STREET.. 


CITY 


.STATE 


l\P 


MORE  LITERATURE  MQOEUS)    _- 


'OEALER  INQUIRIES  INVITED'" 


f'Hzfi 


Hartwclfs 
Office  Wrid,  Inc. 


M 


MAIL  TO:  6810  J.ARKWOOD 

HOUSTON,  TEX  77074 

ATTN:  STEVE.  WA50EN 

PHONE:  A.C.  (713)777-2673 


INTERESTED? ACTIVITY  IS 

INCREASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS - 

AMIS  FSTV  CONVERTER 
complete  S  150.°° 

AX10B  FSTV  TRANSMITTER 
complete  $3S5,°° 

CALL  812  -336 -4775  ,OR  WRITE  US, 
FOR  COMPLETE  DETAILS 


APTRON 


PO  BOX  323  **" 

BLOOMINGTONtINDIANAv47401 


i^A6 


CONNECTOR  ASSORTMENT 

$25.00  $23.50  each 

Postpaid  lot? -of  three 

:lu<jet:  $ PL257,  5-S0239.  S    U&fTS.  5-UGI76, 
2  -  PL258,    I  -  DM.    I  -  MJSB.    2     M359.    I  -  UG25S, 
I  -  UG279,    Z  -  PL259PO,    I  -  I02l*20#    I  -  Lightning 
Arrester. 
Master  Qijrg*  &  Visa  rtc*pt&d  /Srnd  for  Free  Catafog 

CQAKIT    -« 

P.O.   Box   I0I-A  Dumonf*  N.  J.  07628 

Circle  C21   on   Reader  Service  Car<J 


new CoaxProbe* new 

Coaxial  RF  Probe  for  Frequency  Counters  and 

Oscilloscopes  That  Lets  You  Monitor  Your 

Transmitted  Signal  Directly  From  the  Coax  Line. 


$12.95 


Only 

plus  50  postage 


FINALLY!  A  RF  PROSE  that  lets  you  connect 
into  your  coax  cable  for  frequency 
measurements  and  modulation  waveform 
checks  directly  from  the  transmitter. 

JUST  CONNECT  THE  CoaxProbe*  into 

your  transmission  line  and  plug  the  output 
into  the  frequency  counter  or  oscilloscope. 
Insertion  loss  is  less  than  .2db  so  you  can 
leave  it  in  while  you  operate. 

A  NECESSITY  IN  ANY  WELL-ORGANIZED 
HAM  SHACK,  the  CoaxProbe*  eliminates 
"jerry-rigging"  and  hassles  when  tapping 
into  the  coax  line  is  desired. 

A    SPECIAL    METHOD    OF    SAMPLING 

keeps  output  relatively  constant  with  a  wide 
variation  of  power.  Power  output  of  8  watts 
gives  ,31  v  out,  while  800  watts  will  give 
1 .8v  out.  (rms  3-30  mhz.)  2000  watts  PEP 
rating  too! 

-Trademark  of  Coax  Probe  Co.  for  rf  sampling  device. 

©  T97S  by  CoaxPfobi  Co, 


USE  IT  ON  2  METER  RIGS  TO  ADJUST 

FREQUENCY.  The  CoaxProbe*  has  a  range 
of  1.8  to  150  mhz. 

MONITOR      YOUR      MODULATION 

WAVEFORM.  With  an  oscilloscope  of  prop- 
er bandwidth,  you  can  check  your  modula- 
tion for  flat-topping,  etc,  Idea]  for  adjusting 
the  speech  processor 

NOW  YOU  CAN  MONITOR  SIGNALS  when 
connected  to  the  dummy  load,  eliminating 
unnecessary  on-the-atr  radiation. 

AVAILABLE  FOR  THE  FIRST  TIME  TO 
AMATEURS.  Try  it  for  10  days.  If  not 
satisfied,  send  it  back  for  refund  (minus 
shipping  charges). 

Order  today  from: 

CoaxProbe  Co. 

P.O.  Box  426,  Portage,  Ml  49081 

Michigan  Res.  Add  4%  Sales  Tax 


v*  Rentier  Service  — see  page  211 
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SUPSH 

Si 


QUEST  Cosmac  Super  Elf  Computer  5106.95 

Compare  features  before  you  decide  to  buy  any  mumory  sbIccK  monitor  select  an r)  tingle  ilep 

Diner  computer  There  is  no  other  computer  on  Largo,  on  board  displays  provide  output  and  op- 

trie  market  today  thai  has  all  Erie  desirable  bene-  II o rial  high  and  law  address.  There  Is  a  44  pin 

Ml*  or  mo-  Super  EH  tor  so  little  mon-ey  The  Super  standard  connector  lor  PC  cards  and  a  50  pin 

EH  is  u  small  single  board  computer  that  does  connector  for  tne  Quest  Super  Expansion  Board 

many  big  things  It  is  an  excellent  computer  for  Power  supply  and  sockets  tor  oil  IC's  are  In- 

training  and  tor  learning  programming  with  its  cl  udert  in  the  price  pi  us  a  detailed  90  page  instruc- 

m  a  chin  a  language  and  yet  it  s  easily  tipanded  tion  manual 


fritn  additional  memory.  Tiny  Basic.  ASCII 
Keyboards,  video  character  generation  etc. 

Trie  Super  SI  includes  a  ROM  monitor  for  pro 
gram  loading,  siting  and  execution  with  SINGLE 
STEP  lor  program  debugging  wfacfl  e  not  in- 
cluded m  others  at  me  same  price  With  SINGLE 
STEP  you  cart  see  me  microprocessor  crtip 
operating  vntft  me  unique  Of  est  address  and 
(tin  bus  dtpta-fS  before,  during  and  after 


Many  schools  and  universities  are  using  the 
Super  Elf  as  a  course  of  study.  OEM's  use  if  lor 
training  and  research  and  development 

Re  member ,  other  computers  only  offer  Super  Elt 
features  at  additional  cost  or  not  it  alt  Compare 
•stare  you  buy.  Super  Ell  KH  1106.95.  High 
■ilress  option  S8.95.  Low  address  option 
*9  95  Custom  Hardwood  Cabinet  with  drilled 
and  ta&eued  front  panel  S2495,  NiCad  Batfery 


taactftfig  mstricbon^  At&o.  CPU  ftwdewdto-  Usto$*H  14,95-  A»  Ws  and  options  Use  cam* 

aruction  cycle  art  shown  on  several  LEO  gtffca*  completer*  issemfetat  and  tested. 

5  Oueitdata  a  12  page  momnJy  software  oubbca- 

An  UGA 1861  «Hn  jmafclct  tfep  alow*  you  to  ^  ^  lflrj2  computer  usefs  is  avstatte  oy  sub- 

ownecttoyourownTVwtha^iiexiwswevidao  K^ptta  tor  £12  00  per  yea*   New  100  pact 

modulator  to  do  graphics  and  gones  There  b  a  jafl^,,  nu^  Voi.i'  54.95 
speaker  systasti  tnduded  for  writing  your  own  ^ 

muse  Of  using  many  music  programs  already  Tiny  BaSIC  f Of  ANY  1  802  System 

written   The  speaker  ampSfier  may  also  be  USid  Ctisette  SID  00    On  ROM  Monitor  SJ1 00. 

to  inn  relays  tor  coritroS  purposes,  Super  EH  owners.  MSoft  Object  cede  llttJnij  or 

A  24  key  HEX  keyboard  includes  16  HEX  keys  paper  lape  with  manual  S5  50, 

plus  load,  reset,  run.  input,  memory  protect,  Original  ELF  Kit  Board  SU  95 

Super  Expansion  Board  with  Cassette  Interface  $89,95 

This  is  truly  an  astounding  value1  This  board  has  simply  by  calling  them  up   Improvements  and 

been  designed  to  allow  you  to  decide  how  you  revisions  are  easily  done  with  the  monitor  19  you 

want  it  optioned   The  Super  Expansion  Board  have  the  Super  Expansion  Board  and  Super 


comes  with  4K  ot  low  power  HAM  fully  address- 
able anywliere  in  64K  with  built-in  memory  pro* 
led  and  a  cassette  Interface.  Provisions  have 
been  maris  tor  all  other  options  on  th&  same 
board  and  ll  I  its  neatly  into  the  hardwood  cabinet 
alongside  the  Super  Ell.  The  board  includes  slots 
for  up  to  6K  of  EPH0M  12703,  2758.  2716  or  Tl 
2716)  and  is  folly  socketed  (St 2.00  value! 
EPR0M  can  be  used  tor  the  monitor  and  Tiny 
Basic  or  other  purposes 

A  ik  Super  ROM  Monitor  £19.95  is  avaiiaoic  as 


Monitor  tltt  monitor  es  up  and  running  at  the  push 
of  a  button. 

Other  on  board  options  include  Parallel  Input 
and  Oulpul  Ports  with  lull  handshake  They 
allow  a  asy  Co  nnec  ho  n  of  a  n  ASC II  keyb  card  to  t  he 
Input  port  RS  232  and  20  ma  Currant  Loop  for 
teletype  or  other  device  are  on  board  and  IF  you 
need  more  memory  there  ere  two  S-10Q  slots  for 
sialic  RAM  or  video  hoards  A  Godboul  BK  RAM 
board  is  available  tor  $1 35.00  Parallel  1/0  Ports 
£9  05.  RS  232  S4.5Q.  TTY  20  ma  IF  $1.95. 


an  on  board  option  in  2703  EPR0M  which  has  S- 100  $4  50  A  50  pin  connector  sal  with  nbbon 

been  pre  prog  rammed  with  a  program  loader:  cable  tS  available  st  S  12.50  far  easy  connection 

editor  and  error  checking  mufti  file  cassette  between  me  Super  Elt  and  the  Super  Expansion 

read  write  software,  < retocatiUle  cassette  Ma)  Board, 

another  eidusive  from  Quest  It  includes  register  JnePoww  Supply  for  iie  Super  Expansion  Board 

save  and  readout  block  move  capalabty.  and  b  1 5  antp  supply  wnti  -  &v  -  tfty  *  I2v  -  5v 

video  gra&fncs  driver  with  blinking  cursor  The  Regulated  vo&ages  am  ^5w  A  *  12v  S29  95 

Super  Morale*  $  wrrflen  with  subroutines  allow  ~t2  «*  optional.  Dekixe  version  ifttjoes  me 

mg  users  to  take  advantage  of  monitor  funcfjqos  q^  ^  539  95 


Auto  Clock  Kit  $15.95 

DC  dock  wth  4-.S0*  displays.  Uses  National 
UA  1012  module  wdh  atom  option  toduoes 
igrildttiwner  crystal  bmebase  PC  boards  FtHy 
regulated  comp  instructs  Add  S3  95  lor  beau- 
tiful dark  gray  case.  Best  value  anywhere 


RCA  Cosmac  VIP  Kit       $229.00 

Video  computer  wrth  games  and  graphics. 
Fully  assem  and  test  S243.D0 

Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case  2- PC  boards 
fr. 50"  LEO  Displays   5314  clock  chip,  trans- 
former, aH  components  and  luN  iustrucs  Green 
and  orange  displays  also  avail.  Same  kit  w:.fl0 
displays.  Red  only.  $21.95  Case  $11,75 


Digital  Temperature  Meter  Kit 

inooor  and  outdoor,  Switches  back  and  forth 
Beautiful   50"  (.ED  readout*  doming  nke  rt 
available.  Needs  no  addrfional  parts  for  com- 
plete, toil  operation  Will  measure  -1W  iq 
•  20D  f   tenths  of  a  degree,  air  or  liquid 
Very  accurate.  $39.95 

Beaut  1 1  ul  wo  do  g  ran  case  w  ■  bent       $11.75 


NICad  Battery  Fixer/Charger  Kit 

Opens  shorted  cells  that  won't  hold  a  charge 
and  then  charges  in  em  up.  ail  In  one  Kit  w/fuU 
parts  and  instructions.  $7-26 


PROM  Eraser 

M  in  a  violet,  assembled 


$34.50 


60  Hz  Crystal  Time  Base  Kit  $4,40 

Convflrts  digit  al  clocks  from  AC  H  W  f req  u  g  ncy  I  o 

crystal  time  base  Outstanding  accuracy  Kit  In- 
cludes: PC  board,  1C,  crystal,  resistors,  ca- 
pacitors and  trimmer 


Clock  Calendar  Kit  $23.95 

CT7Q15  direct  drive  chip  displays  date  and 
time  on  6"  LEDS  with  AM-PM  Indicator, 
Alarm.1  doze  feature  includes  buzzer  Complete 
with  all  parts,  power  supply  and  instructions, 
less  case 


TERMS;  $5.00  min.  order  U.S.  Funds.  Calif  residents  add  6^ tax 
BankAmericirrj  and  Master  Charge  accepted 
Shipping  charges  will  be  added  on  charge  cards 


Same  day  shipment.  First  line 
parts  only  Factory  tested. 
Guaranteed  money  back.  Qual- 
rty  IC's  and  otter  components 
at  factory  prices. 
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Sinclair  3T:a  Digit  Multimeter 

SattACoper  firiVand  IMA r^sokition  Rests 
ance  to  20  meg  1S  accuracy  Smal.  portable 
comDkaety assem. incase  t yr  guanntee  Baal 
value  ever!  159.95 


Video  Modulator  Kit  $8.95 

Convert  your  TV  set  into  a  high  Quality  monitor 
without  attesting  normal  usage  Complete  kil 
with  full  instructions 


• 


2.5  MHz  Frequency  Counter  Kit 

Complete  kit  less  case  £37.50 

30  MHz  Frequency  Counter  Kit 

Complete  kit  l&ss  case  $47.75 

Presoaler  kit  to  350  MHz     519.05 


1970  IC  Update  Master  Manual 

1978  IC  Update  Master  Manual  St 9  JO.  Com- 
plete IG  data  selector,  2175  pg  Master  /elm 
en  eft  guide.  Over  42.000  cross  references 

Free  update  service  through  197B  Domestic 
rjpstaOeSa.SO.  Foreign  SS.QO,  1979  IC  Update 
available  late  Jan   $30.00. 
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Stopwatch  Kit  $26.95 

FiiF  sn  digit  battery  ope  rated    2-5  vots 
3  2766  MH?  crystal  accuracy   limes  to  59 

min.,  59  sec.,  99  lrl 00 tac  Tim»  art, .  sp» 
Hid  Taylor,  7205  chip  all  compomrnts  minus 
case.  Full  instruclions 


D  Connectors  RS232 

25  Pin  Subminiatures 

0B25P  2,95 

DB25S  395 

Cover  t  50 

RS232  Complete  Set  6  50 


DE9P  150 
DE9S  195 
DA15P  2  10 
DA15S  3  ID 


S-100  Computer  Boards 

8K  Static  RAM  Ktt  $127.00 

I6K  Static  RAM  Kit  265.00 

24K  Static  RAM  Kit  423.00 

32K  Dynamic  RAM  Kit  4-19.00 

64K  Dynamic  RAM  Kit  945.00 

BK/10K  Eprrjm  Kit  (less  PROMS)  $9900 

Video  InterfHCE  Kit  $134  00 
Motrierboard  139.      Extender  Board  $0.99 


FREE:  Send  lof  your  copy  Of  our  NEW  1979 
QUEST  CATALOG  Include  2&v  stamp 
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SERVING 

HAMS 
BETTER  ! 

North . . .  south . . 
iast.,.  west 


,lf  leading  brands 
<n-  depm  slocks 
new  used  gear, 


Bob  Ferrero.  W6RJ  K6AHV   Jim  Ratfet ty,  N6HJ 
othef  *e««  known  faams  g<ve  you  courteous, 
persona&red  servce 


CAL/£  CUSTOMERS  PLEASE  CALL  OR  VISIT  STORES  USTED  BELOW 

PLUS  FREE  SHIPMENT 
ALL  ITEMS  U.RS.  (Brown). 


CALL  US  FOR  SPECIAL  PRICES  ON: 


•  ALDA  «  ALLIANCE  •  ALPHA  •  AMECO  •  ATLAS  •  BIRD  • 

•  CDE  *  COLLINS  •  CUSHCRAFT  •  CURTIS  •  DENTRON  • 

•  DRAKE  •  EIMAC  •  HUSTLER  •  HY-GAIN  •  ICOM  • 

•  KENWOOD  •  KLM  •  MFJ  •  MOSLEY  •  PALOMAR  •  ROHN  • 

•  ROBOT  •  SHURE  •  SWAN  •  TELEX  •  TEMPO  •  TEN-TEC  • 

•  TRISTAO  •  TELREX  •  TRI-EX  •  WILSON  •  YAESU  •  more. 


KENWOOD! 


DRAKE! 


YAESU! 


ICOM! 


<» 


#    $  tfc* 


J 


^H31 


ANAHEIM,  CA.  32801  SAN  DIEGO,  CA.  92123 
2620  W.  La  Palma  5375  Kearny  Villa  Road 

(714)  761-3033.  (213)  860-2040  (714)  560-4900 

i  mie  east  Knofls  Betty  Farm  Highway  163*  Ci&remoni  Mesa  Bfvd 

BURLINGAME,  CA.  94010  VAN  NUYS,  CA.  91401 

999  Howard  Avenue  6265  Sepulveda  Blvd- 

(415)  342-5757  (213)  988-2212 


5  ny*&  iOutn  on  101  from  S  F  Alport 


&afi  Diego  Fwy  at  vctory  BMt 


OVER  THE  COUNTER  (Mon.  thru  Sat.  10  AM  to  5:30  PM) 

MAIL  ORDER,  Phone,  Write. 


P^  Reader  Servtce^see  page  211 
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SAVE  $25.00 


Model  8100 
Frequency  Counter  Kit 

•  Range:  20Hz  to  100MHz 

•  High  Sensitivity 

•  Resolution  to  0.1  Hz 


:  1158.5364 


wemmt  m  wuowhr 


gjefitmk  mtwwm 


sabtronics 

warn  n«  HttwwtT  cdiwtfr 


Now  yoti  can  forget  about  price /performance  trade-offs  when 
you  select  a  frequency  counter.  In  Sabtronics'  Model  8100  kit 
you  get  all  the  characteristics  of  superior  performance  at  a  low, 
affordable  price. 

This  frequency  counter,  employing  LSI  technology,  has  the 
performance  and  input  characteristics  you  demand:  guaranteed 
frequency  range  of  20Hz  to  100MHz  (1 0  Hz  to  1 20MHz  typical); 
selectable  hi/lo  impedance;  superior  sensitivity;  selectable 
resolution  and  selectable  attenuation.  Plus  an  accurate  time 
base  with  excellent  stability. 

An  8-digit  LED  display  features  gate  activity  indicator,  leading 
zero  suppression  and  overflow  indicator.  You  would  expect  to 
find  all  these  features  only  on  high-priced  Instruments  —  or  from 
Sabtronics1  advanced  digital  technology. 


BRIEF  SPECIFICATONS: 

•  Frequency  Range:  20Bz  to  100MHz  guaranteed,  (10Hz  to 
120MHz  typical) -Sensitivity:  15mV  RMS,  20Hz  to  50MHz  (lOmV 
typical);  25mV  RMS,  50MHz  to  100MHz  (20mV  typical) 

■  Selectable  Impedance:  1  Mfi  /25pF  or  500  •  Attenuation:  X1 , 
X10  or  X100  *  Accuracy:  ±  1Hz  plus  time  base  accuracy  •  Aging 
Rate:  ±5ppm/yr\  •  Temperature  Stability:  ±  10ppm,  0^C  to  40 CC 

•  Resolution:  0.1  Hz,  1  Hz,  10Hz  selectable  •  Display:  8-digit  LED, 
overflow  indicator,  gate  activity  indicator  •  Overload  Protection 

•  Power  Requirement:  9-15  VDC  @  330mA 


MQQtl  !CM 


-/<*<?  9 


sabtronics 


tmwn 


FOtf£fc      A£        VOLT       SP 


IMmlf      I  Qr        l#if 

\m    iwy    >«Bi     iiu 


Model  2000,  31/a  Digit 
DMM  Kit 

•  5  Functions,  28  Ranges 

•  Basic  DCV  Accuracy: 
0.1%  ±1  Digit 


The  amazing  Sabtronics  2000  is  the  choice  of  both  professionals 
and  hobbyists.  ltTs  the  only  portable/ bench  DMM  that  offers  so 
much  performance  for  such  an  astonishing  low  price. 

You  get  basic  DCV  accuracy  of  0.1%  ±1  digit;  5  functions  giving 
28  ranges;  readings  to  £1999  with  100%  overrange;  overrange" 
indication;  input  overload  protection;  automatic  polarity;  and 
automatic  zeroing. 

The  all-solid-state  Model  2000  incorporates  a  single  LSI  circuit 
and  high-quality  components.  Our  clear,  step-by-step  manual 
simplifies  assembly.  Complete  kit  includes  a  rugged  high-impact 
case  ideal  for  both  test-bench  and  field  use. 


BRIEF  SPECIFICATIONS: 

•  DC  volts  in  5  ranges:  1 00  jiV  to  1  kV  *  AC  votts  in  5  ranges:  1 00 
jaV  to  1  kV  *  DC  current  in  6  ranges:  1 00  nA  to  2 A  •  AC  current  in 
6  ranges:  100  nA  to  2A  •  Resistance:  0.1  ft  to  20MS1  in  6  ranges 

•  AC  frequency  response:  40  Hz  to  50kHz  •  Display:  0,36" 
(9.1mm)7-segment  LED  *  input  Impedance:  10Mft  «  Size:  8"W  x 
6.5"D  x  3"H(203  x  165  x  76  mm)  •  Power  requirement: 
4,5-6.5  VDC-4  4ICH  cells  (not  included) 


SPECIAL  OFFER  EXPIRES  FEB.  15,  1979 


Special  Offer!  Save  $25.00 

If  you  order  both  the  frequency  counter  and 
DMM  kits  now,  you  pay  only  $144.90 
including  shipping  and  handling.  You  save 
$25.00  off  the  combined  regular  low  price  of 
$169.90.  Order  both  kits  now.  This  special 
offer  good  for  a  limited  time  only, 


Special  offer  good  in  USA  only. 


Making  performance  affordable. 


^SZ7 


13^26  Floyd  Circle  ■  Dallas.  Texas  75243 
Telephone  S14/7B3-OSS4 


Sabtronics  International  Inc.  13426  Floyd  Circle  Dallas  Tx  75243 
Q  Yes,  I  want  to  take  advantage  of  your  special  S  2  5, 00- off  after,4 


73-2" 


Please  send 
and  handling 

Please  send 
Please  send 


Model  a  100  and  Model  3000  kit(s)  for  only  $144,90  total  Including  shipping 


I 

I 


Modei  8100  Frequency  Counter  kit(s) 
Shipping  and  handling 

Model  2000  DMM  kitfs) 
Shipping  and  handling 


;  S&9.95  ea 

$  5.00/ unit* 

;  S69.95  ea 

S  5,00 .'unit " 


Texas  residents  add  sales  tax 
Total  enclosed 
D  Check    Q  Money  Order    D  Charge  my  Master  Charge 

Acc.  No. 


S 
$ 

$ 
$ 

$ 


Visa 


Exp.  Dt. 


Name 
Address 
Cfty 


State 


Zip 


'USA only.  CANADA:  S6,50.  FOREIGN:  $19,00  AIRMAIL. 
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NEW! 


NEW! 


NEW! 


FM2016A 


EgKDK 


All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5KHz  steps  -  144-1 
MHz-HUGE  W  LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET  BUILT  IN. 

•  5  MHz  Band  Coverage  - 1000  Channels  (instead  of  the  usual  2  MHz  to  4  MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  AND 
AUTO  TRANSMIT  •  MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO 
TUNING  -  TRANSMIT  AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE 
OSCILLATOR  •  RIT  •  RF  ATT  •  DISCRIMINATOR  METER  -  16  Watts  Output- 
Unequaled  Receiver  Sensitivity  and  Selectivity  -  15  POLE  FILER,  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPARE! 
9  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


HOLD    ftSHC    WUM    MIN    FAIT     TINE     BELT    t*Tt    * 


•  00 

ooo 

too 
ooo 


$ 


359 


00 


OK  M«  Wmm  *tij. 


a  *>~- o-^ 


Regulated  AC/PS 
Made!  FMPS  4R  , 


0    O 


W 


939,95 


SHOWN  WITH  OPTIONAL  yP-800  MICRO-PROGRAMMER 


FMMC  1*         MicfD 

phone   with   Bu^it  <n 

Touch  Tone  Pfrd 

WHY  BUY  LESS? 

TtiEFMMfM 

MAS  IT  ALU 

*  fte*1  Aula  hey  up 

«  Snap  Action  Keyboard 

*  Ad|.  level  #nd  ton* 

balance 

*  USewiTndn^|ijn«eivef 

*  Only  3  V  ji  r  »3gi« 


FREQUENCY  RANGE  Receive  and  Transmit  144  00  to  1  48  995 
MHz.  5  Khi  steps  (1000  channels)  *  MARS  CAP  and  MULTIPLE 
OFFSET  BUILT  IN, 

HUGE  W  LED  DIGITAL  READOUT. 

4  CHANNEL  RAM  SCANNER  WITH  IC  MEMORY  AND  AUTO 
TRANSMIT;  Program  any  4  frequencies  and  reprogram  at  anytime 
using  the  from  panel  controls— search  for  occupied  (closed)  channel 
or  vacant  lopenj  channels  Internal  Ni-Cad  included  to  retain  memory 
(no  diode  matrix  to  wjre  or  change) 

MULTIPLE  FREQUENCY  OFFSETS    NO  CRYSTALS  TO  SUY 
EVER    Any  offset  any  split*    Odd  Ball'  Spins  accomplished  by  digi- 
tal programming   Never  any  need  for  crystals  I 
INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  BUILT  IN 
Sine  Wave  1750  Hz  tone  burst  for    whistle  an  operation 'and  sub- 
audible  tone  operation  Internal  2  position  switch  for  automat  ic  and 
manual  operation,  lone  burst  or  sub  audible  tone  PL  -  adjustable  60 
203  Hz  (100  Hz  Pre-SeO 

AIRCRAFT  TYPE  FREQUENCY  SELECTOR  Large  and  small 
coaxiaJly  mounted  knobs  select  lOOKHz  and  lOKHz  steps 
respectively  Switches  click-stopped  with  a  home  position  facilitate 
frequency  Changing  without  need  to  view  LED  s  while  drivma  and 
provides  the  sightless  amateur  with  lull  Frequency  Selection  as 
standard  equipment. 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  AND 
TRANSMITTER  CIRCUITS  DC  output  of  PLL  fed  to  varactor  diodes 
in  all  front  end  RF  tuned  circuits  provides  full  sensitivity  and 
optimum  inter  modulation  rejection  over  the  entire  band  APCIAUTO 
POWER  CONTROL)  -  Keeps  Rf  output  constant  from  band  edge  to 
band  edge  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRICE  has  these 
features,  which  are  found  in  only  the  most  sophisticated  and 
expensive  aircraft  and  commercial  transceivers 


TRUE  FM  Not  phase  modulation  -  for  superb  emphasized  hi  fi  audio 
quality  second  to  none, 

RIT  CONTROL  Used  to  improve  clarity  when  contacting  stations 
with  off  frequency  earner 

MONITOR  LAMPS:  2  LEO'S  on  front  panel  indicate  (1)  incoming 
signal  channel  busy,  and  |2|  Transmit. 

FULLY  REGULATED  INTEGRAL  POWER  SUPPLY  Operating 
voltage  for  all  9v  circuits  independently  regulated.  Massive 
Commercial  Hash  Filter. 

MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  3  Unit- 
ized modules  eliminate  stray  coupling  and  facilitate  ease  of  main- 
tenance 

ACCESSORY  SOCKET:  Fully  wired  for  touch  tone,  phone  patch, 
and  other  accessories  Internal  switch  connects  receiver  output  to 
internal  speaker  when  connector  is  not  in  use. 
MULTI-PURPOSE  METER  Triple  Function  Meter  Provides 
Discriminator  Meter.  "S"  Reading  on  receive  and  Power  Out  on 
Transmit. 

RECEIVE  Better  then  25uv  sensitivity.  15  POLE  FILTER  as  well  as 
monolithic  crystal  filter  and  AUTOMATIC  TUNED  IX  circuits  provide 
Superior  skirt  selecimtv  -  COMPARE! 

HIGH    LOW  POWER  OUTPUT    16  watts  and  1  watt  switch  se 
lected   Low  power  may  be  adjusted  anywhere  between  1  and  16 
watts  Fully  protected  -  short  or  open  SWR 

RF  ATT  Live  nght  next  to  King  Kong  Repeater  and  can't  operate7 
With  the  201 6 A  You  Can  -  Just  flick'the  RF  ATT  switch  Only  the 
201 6A  has  this  feature 

OTHER  FEATURES  Dynamic  Microphone,  built  in  speaker,  mobile 
mounting  bracket,  externa)  5  pin  accessory  jack,  speaker  jack,  and 
much,  much  more.  Size  2*A  x  7  *  7V;.  All  cords,  plugs,  fuses,  micro- 
phone hanger,  etc.  included  Weight  5  lbs. 


Manufactured  by  one  of  the  wot  id's  most  distinguished  Av tonics  manufacturers,  Kyokuto  Denshi  Kaisha.  Ltd, 

First  in  the  world  with  an  all  solid  stew  2  meter  FM  transceiver 

AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.W,  129th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  •  Telex:  51-5628 
US.  DISTRIBUTOR 


*^A21 


DEALER  INQUIRIES  INVITED 


:  Sanlcifd  ComrmjhH  jiI  ii  h  r .  Ir  k 
Cokonia  U  J 
(201)  574  3003 

NorthawLBuizflTtfti  Bay  l"k*i 

Bujzards  Bay  Mass. 
(6175  759  3376 
West.  The  Radio  Piute 
Sacramento  Cal 

l9  16)441  7388 
Northwest:  Acticin  Supm'v  li« 
fioise,  Idaho 

Midwest;  Urnvmdl  Service 
foli^mCius.  Qhw 
I    ■;    221  2335h 

South  E  lectmnc  ComtmitucjWra 
hfiehiand  StKinits  Vitginw 

i804>  ntbioo 


t^  Readef  Service — see  oage  2ft 
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GALLIUM  PHOSPHIDE  L.E.D. 

Provides  Higher  Intensity  Than  Regular 
LED  3:  TV3/4  Dome  (Red  Diffused) 
AND  Part  mi4H   1-99  .  .  .22c   100 +  ...20* 
We  slock  me  full  line  ol  AND  LLD/s 


CMP  SOCKET  SPECIALS 

1-49  90  * 

16  Pin  Low  Proti'e  Sofcter  f«b                  20c  IS* 

18  Pin  S^r>dard  Heigtrth  5oide<  Tab     2Sc  3k 

24  PtrvLo*P^of.l-SqW*r  Tab  GOLD      GOc  M* 


CALCULATOR  GUTS  E«per*men- 

ter's  deli gtit  Each  Heytooati  includes  a 
monolithic  calculator  chip  and  a  display ■ 
These  are  rejects.  It  might  he  something 
simple  |q  repair  or  H  could  be  very  nasty. 
A1  l his  price,  who  cares'  9  volt,  SL50  ea. 
3JS3.00. 


HOBBY  BAGS  An  assortment  of 
misc  electronic  parts  A  genuine  value 
and  savings   Only  S2.99 


DB-S5  FEMALE  CONNECTOR 

A  unique  assembly  or  igkia  fly  adapting  I  he 
RS232  Type  Connector  to  flat  cable  $1.50 
each  or  2/S2.50. 


INSTRUMENT/CLOCK  CASE 

KIT  Perfect  lor  your  oplo  projects.  Solid 
alum  mum  construction  *ilh  real  walnut 
sides  O.D.5-3f8"byf>3qrby2".S6.95ea 


01    B»K  u* 

OBI  oe  or 


EOGE   CARD   CONNECTOR 

Cinch  Jones  10/20  Pins  .156  Spacing  PC 
Mount  65*.  Burndy  22/44  Pins,  156  spac- 
ing PC  Mount.  $1,40  each. 


Electronic 


m*UB 


■uirti^atf  united  ppcducte  ^t^" 


Corp,  Hdqts.,  2322  1*1.  Ave,,  Seattle,  Waih,  38121    *   [206]  6B2-S025 


LINE    PRINTER    HAMMER 

DRIVER  BOARD  Each  board  con- 
tains approx.  130  each  flMJEBOD  (Silicon 
Darlington  NPN  hfe  750,  1,5A)«  About 
$130.00  worth,  over  100  1N4001  diodes, 
plus  support  chips.  The  whole  package  is 
yours  for  only  $14,95- 
HURRY.  WE  DONT  EXPECT  THESE  TO 
LAST  VERY  LONG! 

EUROPEAN  220V  LINE  CORD 

Building  something  for  export?  Then  you 
might  need  tins.  40c  ea,  YO' 53.00. 


TRANSFORMER  Pn  1 10  vac  Sec 

1 1  2  and  5  VCT  <&  1  amp  95*  ea. 


TRANSFORMER    PC    mount     ph 
110  VAC  Sec  12*  %  1  amp  11,25  ea. 


-■■"-•■-■f^-^ 


CLOCK  DISPLAY  National  Semi,  a 
Digit  Multiplexed  Display;  33"  Characters 
(Common  Cathode). 
A  REAL  BUY  AT  JUST  11.00, 


INSTRUMENT  CLOCK  CASE 

KIT  A  real  jewel  for  those  smaller  proj- 
ects. Hinged  lop  door  allows  you  to  hide 
your  control  area.  O.D    ■         t  4"  x  1^" 
$1-99  each. 


SMITH    5-WAY 
POSTS,  69$  each 


BINDING 


FAIRCHILD  #78H05  Pus.  5V 
5  Amp  Regulator  [TO-3J  NET 

$1 1 .00;  Youf  Cost  S1.95  or  2/S3.00 


FLAT   CABLE   CONNECTOR 

Female  34  Pin  Socket  50c  each 

PLASTIC  PARTS  BOX  a  nice  mite 

hmged-top  box  for  storing  all  your  small 

parts   O.d 

10/55.00- 


61*     by  3Vi"  by  2'     75c  ea. 


COMPUTER  POWER  SUPPLY 
TRANSFORMER  Pfii.  no/220  Vac; 

SEC,  12.1  V  ft  9  A.  44 .0  V  Cy>  2  5  A,  12.9  V  ® 

2  0  A.  129  V  us  3.2  A.  Only  S14.95  ea. 

EDGE  METER  1000100  ua  1/2"  by 

n/16'  Compare  with  other  meters 
costing  $6  00  ONLY  52.00  ea  Why  pay 
more? 

CALCULATOR  BUBBLE  DIS- 
PLAY BRAND  NEW  pocket  calculator 
displays.  Ranging  from  6-9  digd  Your  tuck 
St  25  ea.  3/ S3. 00 

KEYBOARD  HOBBY  BAG  Com 

pare,  then  really  save  with  our  calculator 
hobby  bag  assortment.  Each  one  contains 

3  calculator  keyboards  All  this  for  only 
S1.7S. 


KEYBOARD  SWITCH  ASSEM- 
BLIES Spring  contact  type  6/S2.00 
(Which  enables  you  to  re-assemble  3  com- 
plete groups  of  4  switches.) 


REPEAT  OF  A  SELL-OUT  a  com 

plele  12  hour  digital  clock.  Some  are  man 
ufaclure  line  rejects,  some  are  returns, 
and  some  are  just  scratched  Features: 
hours-  minutes  alarm,  snooze  alarm. 
Parts  value  alone  would  equal  520,00,  you 
pay  only  £6.00  ea, 


DEFECTIVE  CALCULATORS 

Well,  some  are  and  some  are  not  We  can't 
rif f ord  the  time  1o  test  them.  $2.50  ea.  Bat- 
teries  not  included.  2/S4.O0 


#30  KYN Afl  Bik_,  Bm.,  Red,.  Or..  Yel  , 
Grn    Blu.  Vio  ,  Gry.  Wb. 
We  will  do  our  best  to  shrp  the  color  you 
specify.  To  ensure  prompt  delivery  of  your 
order  we  will  substitute  colors  should  we 
be  temp,  out,  unless  you  specify  other' 
wise.  S2.36  per  hundred  loot  spool; 
$14.16  per  thousand  root  spool: 
Multiples  of  100'  only. 

Call  us  lor  quotes  on  larger  quantities. 


1«* 


*ti'      I 

it  im  i 

It  I  I  I  '■ 
■   Mill 

J 


—        ** 


PARTS  BOARDS  A  great  way  to  buy 
parts  on  a  budget  We  guarantee  your 
money's  worih  ONLY  St. 00  ea. 


CAPACITORS 

Capacitance     Voltage 


laoouf 

25  VDC 

220uf 

25  VDC 

2000uf 

25  VDC 

40/40 

150  VDC 

1rjf 

15  VDC 

018 

100  V 

001 

100V 

01 

02 

1 

Style 

Price 

P^C 

25* 

PC 

25c 

AXIAL 

50c 

AXIAL 

45c 

AXtAL 

19* 

MYLAR 

25c 

MICA 

11c 

DISC 

7C 

DISC 

-:-: 

DISC 

9c 

CLAIREX  PHOTO  CELLS  These 

have  a  real  USEFUL  range  to  them  Any 
project  involving  control  from  ambient 
light  levels  will  utilize  this  photo  cell. 
Lfght  resistance  IK.  Fast  response.  ,153 
Diameter.  75c  each  or  2/S1.00. 


ROTRON    WHISPER    FAN 

#WR2H1  3  aiade  4"  Diameter  75CFM 
11&VAC.  NET  SI 7 00  YOUR  PRICE  SS.95 
Wad  now,  these  are  not  pull-outs  o*  some- 
thing like  that,  these  are  new! 


10  STATION  PUSH  BUTTON 

SWITCH  ASSEMBLY  4  Push 
On/PushOft,  6  Ganged  Push-On/ Push-Oft 
DPDT  12.50  Each. 

SELECTED  VALUES 

These  items  are  chosen  from  our  vast  in- 
ventory of  industrial  quality  components 
Extruded  heat  sink  10  7/8"  by  2  W4"  by 

S1.49 

40C 
20« 

ioe 

5« 

10c 


,    . 


SOO  Ohm  PC  mount  trimmer. 
Line  cord  #1  a  gad'.  . 
74LS175QuacTDfiiptlop. 
S.P.D  T.  sub-mm  slide  switch 
S  P  ST.  PC  SWITCH 
ACID  BRUSH 

SMITH  IP8523 SPACER  5  by  tWhole 
2  cond  #24  spiral  wrap  shld  cable 
14  PIN  DIP  HEADER        35c 


For  Master  Charge/Visa 

Orders  Use  Our 

TOLL  FREE  HOT  LINE: 

1-800-426-0634 

for  areas  outside  Washington 

(incl.  Alaska  &  Hawaii] 

O.E.M.'s  WELCOME 


■  'or  ifrgnwng  1  Itftfttftoltir  Matw^tOi  u*i*  ilfrdwWi 
rtdtdbtfroalStS  ylm«i  Hut*  Cu*ro#  4  Viu<  *r#i  « 
t*H*i  Money  ontan  4  t'tvt  ptnxmaf  «r  rampa**?  r.rtf^cii  »m 
*#4cnm#  Fu»*ift.ffi»it*p*»jUll«i^U.S  CLHT>FX,^«nlf  Wo  COD 
Groari  Vaur  s*tmr-  ijuiraFUBfldion  ill  marc:  hftnrfiBG  ptir 

cnaflod.  All  rrercriantiiiji  n*D[Bcl  Id  pr»nf  Bare  Opan  account  :a 
guyl  nyanthoa  S  puL>Nc>y  tundndi  achool 9 


Store  Hours  M-F  9-6  •  SAT9& 
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B1LLEI  ELECTBCEICS 

RO.  Box  19442 E    Dallas. TX.  7S219  (214)823-3240 


f''-i 


3SWWii&x>EK]g3EStt&urwitHr 


■T.-xi-tir-  *-.v 


r'*'"^"1 


MK-05  MINI  MOBILE  CLOCK 


V-     Jv      *  *LSLU3L* 


■  IL»    N  1 1    III*    !••*■   I1W 


■  mm. 


12.95 


Top 


I  iM'  I 


234 


W 
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UNIVERSAL  SOUND  EFFECTS  BOARD 


K_¥i'**im   '>\ 


biC^i-^ihifAnuiil    i. 


^ 


,••;  tou  eve;         :o  rou  Could  duplicate  the  soutft)  jf  a  steam 

1HAIN  OR  A  PHA5GR  GUM?  HOW  ABOUT  GUtCHOES,  -jSiLSTLEii,  5IREKS, 
HAHGNG  DOGS  AND  OTHER  SOUHD  EFFECTS?  SOW  TOU  CAN  WITH  OUH 
PEUOUmffiLE  3AM0  EFFECTS  KIT,  IT  USES  7i€  t&  &  ?m  TX  SOUHj 
SWTrtSEEB  CHIP,  30W77  AID  gJOTT  CISCUiTRV-  5  TO  12VDC  IS 
7J  GIVE  APPHJBL  1/4  pIATT  JF  AUGID  OUTKJT.  *  PflQYIIS  UE 
P.C.  SQtS/T  HPT5  AKD  IJGDULIIJE  ALCMC  MT7H  A  OitiLT  IB  PROCaAH 
JSKE  »MGN  30UN0S.  LEE  fOUR  PttGHUnOS  TO  OEtfE  OStCUttL 
■ID  U-ftLli-  OSER:  S^Ql     16.95 ._l-ss  ^p4ir.) 


->tK 


rav's 


■- ^ 


HCiHH  ponrfifE  voltage 

14*    .    ■■«'    1  it    tr-ECf    *h& 
*h"  »f*t<ihii  hut'i*'  **sw*  id  1. 
mm  in  >*i«i*m  »  pwwh  Applies 

HWM  I  r  1T1VC  LUEHMflL 

»«ii  nADn  tot  Cufijiar    la  io 


1-HCJL 

■a  tsn 


5M1.. 


FANTASTIC 


mm 


EEFECTS 


rC3 


■Mil  HI  3» 


■ '  -*-t- 


IP 


PirldCf  lor  Uallnry 
Chjifgtti.  switching 
ugQtiM  crowbars,  etc 


EMTTTEH 
RtStSTORS 

HAflOTQOUD 

WU/EBt 
tdnfw 

YOUfeCHOCf  , 
FrtJW 


739  FAIR  CHILD 


^S 


DUAL  LQW  NOISE 
*UOlO  PRE-  AMPLIFIER 


89C 


2  169 


HOUSE  *  Cwp  W»wf  A 


•vaTTS 

■         ,.MI'- 

iQEWIIX.  TD1M1W       1.00 


■A^l-J-  * 


MPF131     PI-CHANMEL 
DUAL  GATE  Mc^FFT 


got 


■Utt-    APFl_|C»t"      1 
«"»       »t,*5Tll" 

-.l.-UfilFI       *  i- 


al 


tqLI'VE  SEEN  IT  ON  QUALITY 
STEREO  OEM 


if- 


tf 


■LACK  *K»I 


QlBOW 


Atco  cft-»9 


S1*RftiWStt 


LM3S0C  OUAO 
HOOTOH  AMP 


Tf 


»n«'.  U»  TO 


■K 


1  O^TO  (EOUkTO** 
-■»  *    *    » 

Mi 


Kir* 


WIREWRAP  Wn 

30  9ouf « 
KYNAR    Jmglgt 

500  FT 

A5« 


M 


MJ9DQ  ■  MJ10U 

■   :,*.«!-!  IH[M*Hl    r'^r    n,r*|  [|»*LI»dli 
KIN  PQWfH   r4U.ii*lilD*l    *   iMP'i 

■t^i.1  *sr ;ii4J>* 

"DWER  I  1!  fiV-T-CH 

mnia    amp-    ■ 

■irciTiG-N.-".     '  «,c   ^ 


$aoo< 


•  1A 


G  DIGIT  ZULU  CLOCK  KIT 

A|  ibii  n  i;im^K  feif  HAWS  Deaignei."  wii'i  liTnj*  ri'Hjr.i  LEt)  augurs  iu  unhinc* 
your  sfiacrt  Jtm  Mrt*i  i»  «  plussmfl  |r>  aMBrtmlB  w  ™  un^v  mi  ihp  tKrAjgL1 
You  per  too  quAllrv  mm.  rd  pitied  PC  fioardi  Th»  tpitque  d«Gign  al  Iha 
baud  wt  twniFnln  ihe  headadlea  inr  running  mttt  EnfwnBan  cuck  mf 
Taduuttrcatit  M  *  Ptftwi  Tt^  uu  Ha  <  j  ■Heh«b*l  iwwn'  HiaKaftfaHMt  H 
mnff«Wiildr^vtp»^ivrtl^«  EI^jipJ  H*^W  fTliiiuiii*M»cortdiap» 

ZmndH  ^A4kd94f^i%TaiBBdiaasBndea«P«ii«hv^v««v^H»t 

%qn  po^m  »•  roam  Onto.  **OT  uh  t»  c*i  wr**  iS»*  enp  DUE  TO  A 
SPECMO.  »tiPCMA«  «E  HAVE  A  UNITED  OUAMTmr 


ijj  ■ « "-  :V  V  ;-"■■' "  -„  .t  + .'  d?  -%*f  '■l' 


tp:*W 


?^ 


WHILE  rlArM  Kh 


A  fun  EASV   ki|   is  uurniLilr  chpi  artiitt  in  Nf 
piercing    10   Wdtl    .ru.il    Innt  stsr.im     JJrirnilil*** 

EufDCHHn  mrm  KKirtd   tuesr  fof  alflrmi  t\t  ioyi 


Onwraiei  frn«i  fc  ti'VUC  di  uu  iu  I  ot'hi  Inimi 
fcM«k»p  Over  flw*  rMoiiwni 
All   uJMi    rwfudifid  PC  taotttt 


nap*  bwi   ml.1 
1rn  iofl>h«T 


cqbp^.ete  Zulu  clock 


fro««0     ?n      H    - 

IMP 

2*  Hf  fnrmaf  Only 


ah  components  yw-. 

GUARANTEED 

C»Ml<<       *llllH*hll   IF    U1P  w  1HLI 

PHOBB    III  IW 

-♦  i     .  ■»  utft  tru^BW 
"71     ■VHpt«l«*«-J    I #(■!'- 


li    I.M 


'inlfMlTW 


lOJl* 


1 1» 


1^003  200V  tA  IS/1,00 
ir44O06  BMW  tA  13/100 
ltt?7rJ  GafmaniiflTi  r>«Jp  1/1.00 
iNOSA  Gflfnwmn*  0»«l»  H3/100 
imi4  Cui4  3e"<»» 
PC  »M  >  — IUJI  IQO/1  JSi 

UNIiAnMEO  rOWEM  BiOPCS  wtFt 
cnadvaarc^  C  l  p  rum  tr*  p  H—l 
AQOffV  #  tA.  109%  GO«  p*rm  Emm 


JJ? 


k. 


^^ 


fiff 


8»* 


POWER  SUPPLY  KIT 
PS-14 


WtfWUBtJ 


BlTttFT  1||«!i  JOOMV  (i>idrf  jnd  MrHrr^DIUlpliiiii 

Friifjb*^  Cun*nt  Limninrj 

Stiarl  Circuit  PnHrclinH  ,  _—  0 

Thermil  Slnuldown 

Ad|LUtl>t]kl  Currani  Limir  rm 

L«i  [M"  l'«  rippl* 

Aj|  o#fn  tupfblad  inckjdinq  tmrnty  tkrtt  rr 

Iftrrapr 

CkMJttTt  pAtwdl  '■&#*  bfjs  PC  boprtf 


vV^J^O* 


r^r^/FrVfD  //V  7/7B  73  MAG 


ISA  CONT 


•  zoa  int     42,95 


^ 


■w'.^ 


-■  Si  p» 

3SS3i 


OVERVOLTAGE  PROTECTION  KIT 
6.95 


"rmirirt  cti*4P  inurinca  inr  your  pipf^uivp  pn-uiriienr 
Trip  vpltpW  II  liljullltilP  iTOfP  3  IfJ  30  iPOlU  (1/iyi.Mi.lIiHjfr 
imtonily  Inn  rt  3SA  ^CP  ind  shorts  Pi|>t>Ut|IUl  NtprtJtKI 
rrn^fir-Jinl  Sltcul^  t\€  uBUd  on  UJn«  tfli»l  ilrE1  'uwirj,  0> 
fi^tly  cnrnjiitiJlilr  wrlh  (Me  PS- 12  ami  PS  H.  AH  i*lpe(r[Hi 
.e*iLiortl-i"ri   r>nii-r-d  ■hr>plnlBd  PClnidr,|   tvinim  tJVP  11 


MOBIL  r  CLOCK  CALENDAR  Kll 
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m 


i    J1 

f 


NEVER  A  SWUETEfl 
WETEH! 


BEfeU 


M 


.:■  -    - 


■■■J 


va- 


k>  MV'  *pATCHEX> 


SET  0-15 VDC  OSPACC 


MK*03A  CLOCK/'  "fcER  KF 

iMltl 


'■^ 


ZuK  (imp  «4  up  Iv  ?*  Nhpti  cit  pOpubhI 
rvtulti  *♦!  LEO  'urkiH*  fOMP> 

wtubM-  vAvm  *nV  10  «n*i»  rwr  r>w  ItH  pari 
piaML  *p«t  cevit  •wwrtir^*  *tin  noat  wid  nimitry 
IdufcuUq"  ?*  Nrw  ?n.S  fliltfOuH  fy*  Ojihhj  taaitf* 
w  iwr  cpi  _w  bnqd  o'l  prUmsmi  dniufpMi  flw  ctocfc  « 
t«v  timtipw  iibJuiJpQ  \  fin  f  fu  trtl  S«L*rtc  «J  B** 
IftdNy  aplMraj  an<j   n  VImUDHE  Tf-i   SM*   amf 

twticrvn   it  mhi  (pefcidwl  ii  *ir  EtmdanJ  tvpn 

Wiii    1ii    mud*  ii«nd«rrJ  ii  -fl'i    ifftftmfpjim  hk 


w**1- 


CAPACITOR 


IUPMIpI 

tVtJOO 

500  M+fi  ift  9IAVOC 

S/1.M  *■  *l 

nnMrh  !"»«■ 
T.'l  00  *d  .. 

0«Hl   til* 

IV  IBS 

lOOVDC  V.tp  ■.'!  DD 

MVDCVi*  t    1  DC 

**kFVDC  Vf  l*r  *   >  OC 

3S.    rpAi  **  *  t, »  DO 

3SVTrM**4«l  L1H 

35 1   VlA.n  tm 

nVDvTiM  4/1  00 

1 4)  ■   D  -o  *  »>  ■  *  i  00 j 


>  *     '  ■ 


n""T 


b  (M#H4  I  -C" 


9-MVUC 


28.95 


»*j»  I'll  «»H'-'  - 

.■»,,«!   TPJI*C 

«nin|i..iim! 


Z3.M   *.     cjLst 


-C    "MH(M    11(2 

i  10 

34  i.j  I  t-Ui 

flOO 


iE 


Rific^^iAMtMttf^iBSrar^^ 


^^ 


^Bfl 


^N0  COD'S  -ADD  5%   FOR  SHIPPING 

-SEND  CHECK  OR   MONEY         -TEX  RESIDENTS  ADD  5%  TAX 
ORDER  OR  CHARGE  CARD  NO,*  FOREIGN  ORDERS  ADD  10%, 

PHONE  ORDERS  ACCEPTED  ON  VISAS  MC 


ORDERS    UNDER  SI0. 
ADD  .75for  HANDLING 


ZENERGRAB  BAG 

A  vtrr  nice  ■ssohfrwnr  o. 

i,  iW  penws  Voilrtpn  fatirjes 
aro  rram  2.7  ta  30  VDC.  M..i 
hftye  hoLfse  *  but  wppfdv^im  a 
crass  over  liir  iu  r.l|irii1ni'fl 
lumbers  A  qrPHl  buv  fnr  any 
itvqp   II  drHffftnt  Typ«L 

69C 


^ 


COPYRIGHT  7fl 


rt -vTTP 


1*^  Reader  Service— see  page  27  J 
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CT-SD  «»»«»<:*  couwTtw 


FREQUENCY  COUNTER  KIT 
Outstanding  Performance 


CT-50 


igmsw  atearreitos 


Incredible 


The  CT-50  is  a  versatile  and  precision  frequency  counter  which  will  measure  Accuracy  aoru 

frequencies  to  60  mHz  and  up  to  600  mHz  wiln  the  CT-600  option    Large  Scale  stability  2 ope 

Integration  CMOS  circuitry  and  sohd  stale  display  technology  have  enabled  this  counter  lo  compensam 

match   per  form  an  ce  found   rn   units  selling  for   over  three   limes   as   much    Low   power  loP«*  BNC  i  n 

consumption  (typically  300-400  ma)  makes  the  CT-50  ideal  for  portable  battery  operation  : "'*""1  A"  *JfJ 

Features  of  lh*  CT*50  include   large  8  digit  LED  display  RF  shielded  alt  metal  case  easy  ^KfWly  *SS 

pushbutton  operation  automatic  decimal  point  fully  socketed  C  chips  and  ropui  protection  Pwe*  no  vm 

to  50  volts  to  insure  against  accidental  burnout  or  overload  And  the  best  feature  o(  alt  ■$  the  ■  i    .  i    ■ 

easy  assemoiy  Clear  step  by  step  instructions  guide  you  to  a  finished  unit  you  can  rely  on  S  *3  or 

Order  your  today* 

0  WffflHf  count**  hii  $65  95  rjB  1    Color  TV  eairDraior-stabrimf 

CT-5QWT.  60  mHg  counter  wired  and  tested  159-95  DP-t   DC  protw  general  purpose  probe 

C T-S0O  600  mH*  *c ate r  option  add  2995  hP-1    High  imoeajnce  probe  non-*oad*r 


SPECIFICATIONS: 

Freouervcy  rar*ge  6  Mi  lo  55  mHz.  600  mHz  wit*  CT-600 

Resolution  10  Hji*  0  1  sec  gale  i  H*<a   1  sec  gate 

Readout  B  digit  D  4M  rugti  LED  direct  reafloul  m  fflMi 

Accuracy  adj  uttla&Je  lo  0  5  ppm 

Star>hty  2  0  pprn  over  10    lo  40    C  temperature 

compensated 
loput  BNC   i  megohm  20  pi  d*etl  50  ohm  with  CT-fcPf, 
Overload  S0VAC  nvaumum.  alt  modes 
Sensfmnly  less  than  25  mw  id  65  mtii  50-1  SO  my  to  600 

rn  Hi 

Po*e#   HO  VACS^attsor  :2VOC\-  400  ma 

Size  6'  «4"  ■  2     h »on  oua*)Ty  aktmrnmn  case  2  lbs 

CS   13un,is  a«  Socketed 


S14  95 
1295 
1595 


CAR 
CLOCK 


OP-AMP  SPECIAL 


eoB 


74 1  mini  dip 

Bl-FET  mini  (Sip   741  type 


12  52  00 
10/52  00 


The  UN- KIT.  only 
5  solder  connection* 

Heres  a  super  loofcrng  rugged  and  accurate  auto 
clock  *fiich  is  a  snap  to  buiKf  and  install  Clack 
movement  is  completely  assembled ^you  only  solder 
3  wires  and  2  switches,  lakes  about  15  minutes' 
Display  is  brignt  green  wtlh  automatic  brightness 
control  photocell  -assures  you  of  a  highly  readable 
display  day  or  night  Comes  »n  a  satm  i.nish  an- 
od*zed  aluminum  case  *hich  can  be  attached  5 
different  ways  using  2  sided  lape  Choce  o'  salver 
black  or  gold  case  fspeoly) 
DC-3  htt   12  hour  format  522.95 

DC-3  wired  and  tested  529  95 

110V  AC  adapter  S5  95 


Under  dash 
car  clock  ' 

12  '24  hour  Clock  in  n  beau 

liful  plastic  case  lectures  6 

jumbo  RED  LEDS,  high  accuracy  Mmin  mo  )  easy  3 

vkura  hookup,  display  blanks  with  Ignition,  and  super 

instructions  Optional  dimmer  auto  rn  a  lie  ally  adjusts 

display  to  ambient  light  leva! 

DC-1 1  clock  with  mig  brackei  $27.95 

DM  1  dimmer  adapler  2  50 


VIDEO  TERMINAL 

A  completely  self-contained  stand  alone  video  ter- 
minal card.  Requires  only  an  ASCII  keyboard  and  TV 
set  to  become  a  complete  terminal  unit  Two  units 
available  common  features  are  single  5V  supply. 
XTAL  controlled  sync  and  baud  rat*s  (to  9600). 
complete  computer  and  keyboard  control  ot  cursor 
Parity  error  control  and  display  Accepts  and  gener- 
ates what  ASCII  plus  parallel  keyboard  input  The 
3216  is  32  char  by  1 6  imes,  2  pages  with  memory 
dump  feature  The  6416  is  64  char  by  i  6  lines,  with 
scrolling,  upper  and  lower  case  (optional)  and  has 
RS-232  and  20ms  loop  interfaces  on  board  Kits 
include  sockets  and  complete  documentation 
RE  3216.  terminal  card  5149  95 

RE  6416,  terminal  card  189  9  5 

Lower  Case  option,  64 1 6  only  1 3J5 

Powe  r  Supply  K  U  14 .95 

Video  /RF  Modulator.  VD- 1  6.95 

Assembled,  tested  units,  add  60,00 


PRESCALER 


CALENDAR  ALARM  CLOCK 

The,  clock  (hat's  gol  i(  all   6*  5"r  LEDs   12/24  hour, 

snooze.  24  hour  alarm,  4  year  calendar,  battery 

backup,  and  lots  more  The  super  700 1  chip  is  uw  i f 

Sue  5x4x2  inches 

Complete  kit,  less  case  (not  available) 

DC  9  S34.95 


Ex  lend    Ihe    range   ol    your 

counter  to  600  mHz    Works 

with  any  counter  includes  2 

transistor  pre -amp  to  give  supei  sens,  typically  20 

mv  al  ISO  mH/  Specify  -  10  or   •  100  ratio 

PS- tB,  fion  mHi  prescaier  £59.95 

PS- 1 BK .  6fK>  mHr  prescaler  kit  49  95 


30  Watt  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  S  times  power 
gam  1  Win  for 6 out,  2  tn  lor  15oiil  4  Win  tor  30ou| 
Max  output  of  35  W,  incredible  value,  complele  with 
alt  parts,  less  case  and  T-R  relay 
PA-1    30  W  pwr  amp  kit  S22-9S 

Tfi-1 ,  RF  sensed  T-R  relay  kit  6,95 


Ramsey's  famous  MINI-KITS 


FM  WIRELESS  MIKE  KIT 

Transmits  up  lo  300" 
lo  ar<v  FM  twoadcasl 
radio  uses  my  type  ol 
mike    Buns  on  3  lo  W 
Type  pm?  has  aoded  sen* 
iritwe  mike  pr«amp  stage 

FM  I  fcil  S3  95  FM?n.t*4  95 


COLOR  ORGAN.  MUSIC  LIGHTS 

Set  nvj*.c  come  ah**1  3  okHe^ent 
trgri!i  flicker  «nh  muK  One  i»ahT 
1orro*rs  one  to*  me  rrud  -ranoeme 
one  tot  in*  ri>ghs  Etc*  channel 
mdiwiOuaHy  adrusiacie  ami  it  *ei. 
up  to  300W  Great  lor  pari«s  band 
munc.  him  ctutn  and  more 
Complete  kri  ML-i  »T.9S 


LED  BLINKY  KIT 

K  great  attent«n  gertar  wtvet*  mm*  ■ 

nateiy  nasties  2  iumte?  LEOs  Use 

tot  name  oactoes  burtons  wrung 

panel  Mj  nts  jn yitung '  Rons  on  3  lo 

15  woes 

Complete  k.t  BL  i  S3.t5 


VIDEO  MODULATOR  KIT 

Con-verls  Wf  TV  to  video  monjttjr 
Super  stable,  tunable  aver  ch  44 
Rim  Oft  S-1SV  accepts  5*d   video 
Signal  Best  unit  on  The  market4 
CernptelBtif  VT>1  S6  95 


TONE  DECODER 

A     complete 
io*ie  decoder  on 
a  smote  PC  board 

r'ures       400-5000 
Hj  adiustaDte  range  va 
20  Turn  pql   rfjrtage  regutaDon   &67 

iC  Uselul  tortoucthtone  decoding 
lone  bur st  detection  ^SK  «c  Can 
ai«r  be  used  is  a  stable  tone  en- 
coder Runs  on  &  to  1 2  votts 
Gompieie  *-r  TD-1  £5  95 


WHISPER  UGHT  KIT 

An  miereslifig  ka  $nan  mine  picks 
up  founds  and  converts  mem  la 
iicjnt  T^e  louder  ihe  sound  me 
tortgtrref  me  I'gHi  Completer^  self- 
contained,  'nc'udes  mike  runs  on 
1 10V AC  controls  up  to  30G  wans 

CompfeieiHt  WL-1  SS  9S 


SUPER  SLEUTH 

A  super  sensitive  am- 
plifier winch  will  pick 
up  a  pm  drop  at  i£  teel' 
Greal  for  monlormg  baby  s  rOOrn  Or 
as  general  purpose  amplifier  Full? 
W  rms  output,  runs  on  6  lo  1 5  volts. 
uses  s-aS  ofMn  speaker 
Complete  M  BM9  %%95 


ransaij  alfjaimniss 

BOX  4072.  ROCHESTER,  N.Y.  14610 


POWER  SUPPLY  KIT 

Complete  triple   regu- 
laied  power  supply  pro- 
vides variable      6  lo  18 
vdtsat200maar»d  *5Vat  i 
Amp     Etceoenr   load    regulation 
good  filtering  and  sma»Ji  we   Le» 
transformers  requires  6  3V  **   1  A 
and  24  VCT 
CompteteU  PS-3tT  »Jf 


SIREN  KIT 

Produces  uowj/d  end  downward 
eradl  characteristic  ot  a  police  sw  en 
5W peak audko output  ruoso<n3-l5 
worts  uses  3 -4S  onm  speaker 
Complete  kti  SV  12  95 


PHONE  ORDERS  CALL 
(716)271-6487 


FM  MINI  MIKE  KIT 

*    super    tisgti    performance    FM   // 
wireless  rmke  kit'  Transmits  a  stable  / 
stgnai  up  to  300  yards  *»lh  e»i:eihit^ 

<iai  audio  quality  by  means  of  its 
buiii  m  efectref  nuM    Kii  mdudes 
case  mike  orvolf  switcfi  antenna 
battery  and  super  instructions   'T- 
IS Oiefrrtesl  unit  available 
FW-3k.|  S12J5 

FM-3  wired  and  tested  16  9S 


CLOCK  KITS 

our  Best  Seller 
your  Best  Deal 


/ 


Try  your  hand  at  building  the  finest  looking 
clock  on  ihe  market  lis  salin  finish  anodtzed 
alunr|inym  case  looks  great  anywhere,  while  sin  4H 
LED  drgits  provide  a  highly  readable  display  Thrs  is  a 
complele  kit.  no  extras  needed,  and  ■!  unty  lakes  1  -2 
hours  to  assemble  Your  choice  ol  case  colors 
stiver.  goldr  bronze,  btack,  btue  (specify) 
Clock  kit.  12   24  hour  DC-5  Sfl2.fl5 

Clock  wirh  10  mm   ID  timer,  I  2   24  houi 

DC"1  27-*5 

Alarm  clock   12  hour  only.  DC-8  24.95 

12V  DC  car  clock.  DC-7  27. 95 

Foi  wired  and  tested  clocks  add  SiO  00  lu  M  once 


Hard  to  find  PARTS 


II  25 


LINEAR  ICl 

REGULATORS 

301 

$    35 

76MG 

324 

1  50 

723 

3  B0 

125 

309K 

3  bo -a 

75 

7S0S 

555 

45 

7&L05 

556 

B5 

7905 

566 

1   15 

7812 

567 

i  25 

7912 

MSfl 

50 

7615 

i90D 

50 

TTLlCi 

CMOS  ICl 

74S00 

4011 

20 

7447 

40  $3 

35 

7475 

4046 
4049 

1  65 

M 

7490 
74796TI 

4518  1  2$ 

5349 

TRANSISTORS 

2N3904  type  f  0  t  00 

2ny9Q6  tyoe  tO  t  DC 

Nl*N  SOW  Pwr  3    t  DO 

PNP  30VW  P«r  3    1  00 

SM305S  -: 

UJT  2W264firvc»    3  2  00 
VPc-0?type   3  2  00 
UNFrN5i79lrtK    3  2  00 
MRF'238  RF  11  95 

SOCKETS 

ip*i  id  2  00 

14  pm  10  2  00 

16  pm  10  2  00 

24  pm  4  2  DO 

26pm  4  200 

40pm  3  200 


SPECIAL  IC» 

11C90 

T0116 

4511 

53T4 

5375AB 

70O1 

4059  -  N 
7206 
LEO* 
Junto  rod 

Jumbo  griwin 
JufnooyeioM 
Mim  red 
Moo  reo* 
B  PQtai 

FERRITE  BEADS 
Wrltl  mio.  H*t* 
6  sioia  Mtal 


1350 

1  25 
200 

2  15 
295 
650 
BOO 

1795 

6  100 

6  109 

6  100 

6  »0O 

B  i  00 


15   100 
5   100 


TEAMS:  Satisfaction  guaranteed  or  mousy 
refunded  COD  add  Si  50  Mmimym  order 
£6  00  Oroers  under  StO  00  aod  $  75  Add 
5S  tor  postage  m*urance  nandifng  Ofef- 
seas  ddd  T5S  NV  residents  add  f\  ta* 


^Ra 


amir  onics,  inc. 


SSB  TRANSMITTING 
CONVERTERS 


v*H16 


OSCAR 

HEADQUARTERS 


VHF  RECEIVING 
CONVERTERS 


LET   YOU    RECEfVE    OSCAR    AND    OTHER 
EXCITING   SIGNALS   ON   YOUR    PRES- 
ENT  HF    RECEIVER! 


FEATURES: 

•  Linear  Converter  for  SSB,  CW,  FM,  etc, 

•  A  fraction  of  the  price  of  other  units 

•  2W  p,e.p.  output  with  \  MW  of  drive 

•  Use  low  power  tap  on  exciter  or  attenuator  pad 

•  Easy  to  align  with  built-in  test  points 


Frequency  Schemes  Available: 


MODEL 

XV2-1 
XV2-2 
XV2-3 
XV2-4 
XV2-5 
XV2-6 


INPUTfMHz) 

28-30 
28-30 
28-30 
28-30 
28-29 
26-28 


OUT  PUT  (MHz) 

50-52 

220-222 

222-224 

144-146 

145- 146 

144-146 


ONLY  559.95.' 


MODEL 

C2S 
C50 
CU4 

CU5 
CU6 
CII0 
C220 
C222 
Special 


RF    RANGE       |-F    RANGE 


28-32MHz 
50-52 
144-146 
1 45- 1 47 
146-148 
A  i  r  c  r  □  f  t 
2  2  0-222 
222-224 


144-T48MHz 

28-30 

2  8-30 

2  8-30 

2  a- 3  0 

26-30 

28-30 

28-30 


Inquire  About  Other  Ranges 

ONLY  $34.95 


UHF  RECEIVING 

VHF  Linear  PA's        converters 


•  Use  as  Linear  or  Class  C  PA's   •  For  XV-2  Xmtg 
Converters,  T50  Exciters ,  or  any  2W  Exciter 


LPA  2-15   Kit       $59.95 

•  15W  out  (linear)  or  20W  (class  C)  *  Solid  State 

T/R  Switching  •  Models  for  6M,  2M,  or  220  MHz: 


MODEL 
C432-2 
C432-4 
C43  2-5 
C432-7 
C432-9 
Special 


R  F    RANGE       l-F    RANGE 

432-434 

432-436 

435-437 

427.25 

439.25 


2  8- 3  DM  Hz 
144- 146 
28-30 
61  .25 
61  .25 


Inquire  About  Other  Ranges 

ONLY  $34,95 


LPA   2-45    Kit      $109.95 

•  45W  out  (linear)  or  50W  (class  C) 

•  Models  for  aM  or  2M 
LPA   8-45    Kit      $89,95 
For2M,  8- 10W  in,  45W  out 


T80  UHF  POWER  AMP 


W  Quality  VHF  &UHF  Kits 
r*       At  Affordable  Prices 


FAMOUS  HAMTRONICS  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  SSB,   FM,  ATV.     Over  10,000  in 
use  throughout  the  world  on  alf  types  of  receivers. 


A  9   Extruded    A I  u  rn    Case    with    BNC's    for 
above    Converters    (Optional)    ...    $12.95 


VHF&UHF  FM  RECEIVERS 


*NEW  GENERATION  RECEIVERS 

+  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  100  dB) 

*  COMMERCIAL  GRADE  DESIGN 

*EA5Y  TO  ALIGN  WITH  &URT-IN  TEST  CKTS 

♦  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


P9  Kit  $12,95 

P14  Wired  $24.95 

Specify  Band  When  Ordering 


*  Deluxe  vhf  model  for  applications  where  space 
permits    •  1-1/2  x  3"  'Models  avail  to  cover  any 
4  MHz  band  in  the  26-230  MHz  range  *12  Vdc 

■  2  stages  •Ideal  for  OSCAR  »20  db  gain 

•  Diode  transient  protection  •  Easily  tunable 


PS  Kit  $10.95 

P16  Wired  $21.95 

Specify  Band 


*  Miniature  vhf  model  for  tight  spaces  -  size  only 
1/2x2-3/8   •Models  avail  to  cover  any  4  MHz 
band  in  the  range  20-230  MHz  »20  db  gain  *J2V 


P15  Kit         $18.95 
P35  Wired  $34.95 

•  Covers  any  6  MHz  bond  in 
UHF  range  of  380-520  MHz 

•  20  dB  gain  »2  stages  •LqW  noise 


nw 


NEW  FM/CW  EXCITER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  MODULAR 
STATIONS,  REPEATERS,  &  CONTROL  LINKS 
•  Rated  for  Continuous  Duty   •  Professional 
Sounding  Audio     •  Built-in  Testing  Aids 


T50  Six  Channel,  2W  Exciter  for  2M,  oM,  or  220 

MHx     (Specify  band),  .......,..*,  *       $49,95 

T50U  Six  Channel,   TW  Exciter  for  430-450  MHz 
uhf  operation   .  . .  .  ♦ •'•••.•«'■«*        S49 * 95 


►Ask  For  Free  Catalog  < 


^Broadband  PA 


No  Tuning  Required    •Class  C  PA 

•430-470  MHz 
•13-15W  Out 
•200  mW  Drive 

Model  T8Cr-450 

$79.95 
Wired  &  Tested 


nrffrrrrfrrrrfrr 


R70  6-channeJ  VHF  Receiver  Kit  for  2M,  6M,  10M, 

220  MHz,  or  com'l  bands,. $69.95 

Optional  xtal  filter  for  100  dB  adj  chan      TO.  00 


IT'S  EASY  TO  ORDER! 

CALL   OR   WRITE   INKDW    FOR   IFUE' 
CATALOG   OR   TO   PLACE   ORDER  I 

PHONE   716-392-9430.       (Electronic 
answering  service   eyes   &   weekend?) 

Use   credit    card,    c*a»d,^    check,    m  ■  o  . 

Add    $2.00   shipping    &    handling, 


IN  CANADA,  order  from  Communications  Pius,  3680 
Cote  Vertv|  Si- Laurent,  Quebec  or  p&one  514-337" 
7255,    Add  3B%  to  cover  duty,  tax,  and  exchange* 


Note  New  Address  and  Phone  No* 


R90  UHF  Receiver  Kit  for  any  2  MHz  segment  of 
380-520  MHz  band , $89.95 


ronics,  inc 


65  a  MOUL  RD  *  HILTON ,  NY  14468 


— Dealer  Inquiries  Invited — 


tf0  Reader  Service— see  page  211 
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16K  EPROM  CARD-S  100  BUSS 


Y 


OUR 
BEST 

SELLING 

Km 


USES  2708s! 

Thousands  of  personal  and  business  systems  around 
the  world  use  this  board  with  complete  satisfaction. 
Puts  16K  of  software  on  line  at  ALL  TIMES!  Kit  features 
a  top  quality  soldermasked  and  silk-screened  PC  board 
and  first  run  parts  and  sockets,  All  parts  (except  2708's) 
are  included.  Any  number  of  EPROM  locations  may  be 
disabled  to  avoid  any  memory  conflicts.  Fully  buffered 
and  has  WAIT  STATE  capabilities. 


OUR  4 50 MS  2708'S 
ARE  SB.95  EA.  WITH 
PURCHASE  OF  KIT 


ASSEMBLED 
AND  FULLY  TESTED 

ADD  S25 


8K  LOW  POWER  RAM  KIT-S  100  BUSS 

250  NS  SALE! 

ADD  S5 

FOR 
250NS! 


Use  21 L02 
450  NS  RAMS! 

Thousands  of  computer  systems  rely  on  this  rugged,  work 
horse,  RAM  board  Designed  for  error-free.  NO  HASSLE, 
systems  use 

KIT  FEATURES; 


1 


Doubled  sided  PC  Board  with  solder 
mask  end  silk  screen  layout. Gold 
plated  contact  fingers 

2  All  sockets  included. 

3  F  u  1 1  y  bu  f  f  e  r  e d  on  a  1 1  add  ress  an  d  da  t  a 
lines 

4  Phaniorn  is  jumper  selectable  to  pin 
67 

5  FOUR  78-05  regulators  are  provided 
V  V  on  card 


Blank  PC  Board  w.  Documentation 

$29.95 

Low  Profile  Socket  Set    13.50 

Support  IC'S  (TTL  &  Regulators] 

S9.75 
Bypass  CAP*s  (D«sc  &  Tantalums) 

SCSO 

ASSEMBLED  AND  FULLY 
BURNED  IN  ADD  $30  J 
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16K  STATIC  RAM  KIT-S  100  BUSS 


\r 


$295 


KIT 


FULLY 

STATIC.  AT 
DYNAMIC  PRICES 


WHY  THE  2114  RAM  CHIP? 

We  leel  the 21 14  Will  bathe netlirKli  |  iitdlfd 

F  AM  cmp  iUfce  Ihe  210!?  wmj  This  magna  price. 
availability,  and  quaUty  will  all  be  good1  N&*t.  ihc 
21 14  Is  FULLY  STATIC!  Wd  Ififll  Mil  la  the  ONLY 
way  to  go  on  the  S-1G0  Busai  We've  all  heard  the 
horror  stones  flboul  Bomo  Dynamic  Ram 
Boards  having  trouble  with  DMA  and  FLOPPY 
DISC  DflfVES  Who  neoda  these  kinds  of 
problems''  And  firwlly.  own  among  Qtlw  4K 
Staiic  RAM's  the  21 14  strands  our  Not  alMK  static; 
Rams  are  created  equal »  Some  of  th«  olhar  4K's 
have  clotkad  chip  enable  I  Inesflnd  various  tin  < 
windows-  [uil  as  critical  as  Dynamic  RAM's  Some 
ot  our  compentoi's  1BK  hoards- use  IhffH'  im.  ky" 
'  s  Bui  nol  usi  The  BH4i<ithp  ONLY  topical 
choice  for  a  is-ouble-f  ree  straight  I  or  war  d  design. 


KIT  fEATUHES 

i   Addrasaaot*  as  *our  separate  4K  Blc 

2.  ON     BOARD     BANK     SELECT     circuitry 
(Cfomemco  Standards    Allows  up  to  51  ?K  on 
llnef 

3.  Usng  2t14  (450NS)  4K  Staiic  Rams. 

4.  ON  BOARD  SELECTABLE.  WAIT  STATES 

5.  Double  sided  PC  Board,  with  solder  mash  arin 
silk  screened  layout  Gold  plated  contact  lingers. 

6.  AH  address  and  dala  ikies  lully  puttered 
"  ■!  snclude*!  ALL  parls  and  sockets 

A  PHANTOM  is  Jumpered  to  PIN  I 

9  LOW  POWER  under  2  amps  TYPICAL  from  mo 
<*6  V oil  Buss 

10  Blank  PC  Board  can  be  populated  as- any 
multiple  ol  4K 


■  •*» 

•  ••*■ 


BLANK  PC  BOARD  VV/DATA-S33 
LOW  PROFILE  SOCKET  SET— $12        ASSEMBLED  &  TESTED— ADD  $30 
SUPPORT  IC'S  &  CAPS— $19.95  21 14  RAMS— 8  FOR  $69,95 


16K  STATIC  RAM  KIT 
SWTPC  (SS-50)  6800  BUSS 


USES  2114 
4K  RAMS! 


s295 

COMPLETE  KIT 


WHY  PAY  MORE 

FOR  FINNICKY 

DYNAMIC  BOARDS? 


At  last  an  affordable  static  RAM  board  for  this  popular 
buss.  Quality  PC  Board  with  solder  mask  and  silk- 
screen.  Fully  buffered  with  plenty  of  bypassing  for 
reliable  operation.  FOUR  ON-BOARD  REGULATORS. 


16K  DYNAMIC  RAM  CHIP 

1GKX  l  Bits  16  Pin  P&cKage  S         nM     taK4116M  25Q  NS- access  410 

MS  cycle  time  Our  best  price  yel  i  -  thi  tate<  Fthto.ArtRAM  3ZKann64K 
RAM  boards  n-.inrj  thin  chip  *vn  r&adily  availably  Tness  are  new,  fully 
guaranteed  dovicsa  by  a  majgr  mfg        VERY  LIMITED  STOCK! 

8  FOR ,$89,95 


NOT  ASSOCIATED 

WtTH 
DIGITAL  RESEARCH 

OF  CALIFORNIA. 
THE  SUPPLIERS  OF 

CPM  SOFTWARE, 


«o Ns.       2708  EPROMS 

Now  full  speed!  Prime  new  units  from  a  major  U.S. 
Mfg.  450  N..S.  Access  time.  1 K  x  8.  Equiv.  to  4-1702 
A's  in  one  package. 

$15,75  oa.         $995        4  FOR  $50 

PRICE  CUT 
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NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


RHA\D  NEW1 


'{"«"'•**&/< 


£3  O  •  SO 


s6 


95 


-*Tr 


fro* 


*S5fU»ifO'  HOT  A  KIT' 

f.;me  Vernon  g*  itif*  unoduW  *i  «DC* 
•MAlOOiO  -  f  9  « 


'PC  Af 


tits 


Pfn#£C?  FOMI^SE 

WiTH  A 


FEATURES 

•  FOUR  JUWBC   -  INCH  LED  CHS*^.A*S 

•  U  MB  REAL  TIME  FORMAT 

•  }M  HP  ALARM  '5IGMAL  OUTPUT 
i  WORN  Hi  OPERATION 

•  lEOSRICwTNESSCONTBCH. 

•  POWER  FAILURE  INDICATOR 

•  JLEEP  A  SNOOZE  tIM£R5 

•  CHR£CT  I  ED  D**i¥E    LOW  RF1| 
■   CCWCS  Wl'M  FULL  DATA 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


^tRSCLOSEOUT 


WESTERN  DIGITAL  UART 

TR1602A.  PIN  FOR  PIN  SUB  FOR 
AY5-1013  ANDTMS6011. 

FOR  SERIAL  I/O 


s2 


99 


EACH 

SURPLUS  SPECIAL 


SALE! 

1N4 140  DIODES  SILICON 

Same  as  1N914  New 

factory  prime.  Full  Leads 

100  FOR  $2 

1000  FOR  $17.50 


New'  REAL  TIME 

Computer  Clock  Chip 

N  S  MM5313  Featurw 
8QTH  7  segment  and 
BCD  outputs.  28  Pin 
DIP.        $4.95  with  Dale 
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2-80  PROGRAMMING  MANUAL 

By  MOSTEK.  Of  ZILOG  The  most  detailed  explanation 
ever  on  me  working  of  ihe  Z-80  CPU  CHIPS  At  least 
one  full  page  on  each  of  the  158  Z-80  instructions.  A 
MUST  reference  manual  for  any  user  of  the  Z-80.  300 
pages  Just  off  the  press. $12.95 


COMPUTER  PARTS 


Z-80  19-95 
Z-00A  -24  95 
8080 A  -  $.95 
S06QA-2  -  8.95 


321?  2.25 

S959  6  95 

2111AI  ^  2  25 

2706  9  95 


MOTOROLA      7805R  VOLTAGE 

REGULATOR.  Same  as  standard  7805 
except  750  MA  output.  TO-220,  5VDC 
output, 

44$  each        or        10  for  $3.95 
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Digital  Research  Corporation 

"*  (OF  TEXAS) 
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TERMS?  Aiirt  IOC  peerage,  we  pay  daMoce  Orders  under  Si&  add  75c  handling  No 
COD  We  accept  Visa.  MasierCnarge  and  American  E^prpss  cafds  tei  Ret  odd 
5%  ta*  Foreign  ordeal  fe*c«>!  Canada  add  20%  PSH  M  Day  Money  Bach 
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;;::7  60  Hz  CRYSTAL  TIME  BASE 


$4 


95 


(Complete  Kit) 


J;;;;;  Uses  MM5369  CMOS  divider  IC  with  high 
{J;:;;  accuracy  3,579545  MHZ  Crystal.  Use  with 
Jj;;;;all  MOS  Clock  Chips  or  Modules.  Draws 
••J*;;  only  1.5  MA.  All  parts,  data,  and  PC  Board 
»•«..-  included. 
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J;;:::  I00  HZ  CRYSTAL  TIME  BASE 

!•••«  >  gc 

(Complete  Kit) 


$5 


CINCH-JONES 
TERMINAL  BLOCKS 

5-140  5  Terminal  -    3  FOR  $1 
10-140  10  Termmal  -    2  FOR  $1 
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SUB-MINI  INCANDESCENT  LAMPS 


Rated  8  Volts 
LONG  LIFE  - 


2N2904A  Transistor 


!•••!*  Same  as  above,  except  it  uses  a  special 

>•••*■ 

m*m-  MM5369  Perfect  for  frequency  counter  time 

»•!"*'  bases,  etc.  AlsousewithMOSTEKMK50397 

win  timer  chip. 

!#■*>■ 

::::::     i.f.  transformers  —  variable  inductors 


-  SOMA. 
6  FOR  $1 


PNP  Silicon.  TO  5  House 
no,  VCEO-frOV  3  watts, 
HFC  is  40  to  120  at  150 
MA.  100  MHZ. 


GREAT  BUY! 

4/S1.00 


NATIONAL  SEMI 
MM5312 

MOS  CLOCK  CHIP  WITH 
7  SEGMENT  AND  BCD 
OUTPUTS 

Surplus  Special 


*  i 


$i 


99 


WITH  DATA 
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OUR  CATALOG 

is   chocked   full   of   rare 
parts     bargains,     deals, 
RAM   or  CPU  kits,   plus!" 
much  more.  Yours 
FREE!  -  CALL! 
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YOUR  CHOICE 


Wr  bought  a  load  from  a  very  large  manufaclurer  oi  COM  guar* 

Please  order  by  part  H 

W5009-01 1       7  TO  1  3  UH  VARIABLE  INDUCTOR  (C  t  ) 

*SO06-0QS      455  KH2  IF  TRANSFORMER 

•5015-009      27  MHZ  RF  TRANSFORMER  fC  T   PRl  I 

-5015-007      4  3  MH2  IF  TRANSFORMER 


6  FOR  $1 


MICROMINI-SIZE 


' 


NOTE:  The-  5009-01 1  Variable  inductor  can  also  be  uS«t  as  a  10  7  MHZ  I  F   by  using  a  240  PF  CAPACITOR 


GENERAL 


inst.  dual    MOS-FET 

GATE 

MPF-131.  HIGH  FREQUENCY. 
DIODE  PROTECTED  GATES? 
DEPLETION  MODE  VDS^35V 
N-CHANNEL  YFS- 10.000 
uMHOS  LOW  NOfSE. 


10  FOR   S3, 


95  2  FOR  $1 
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1N4 148  DIODE  SALE! 

FULL  LEADS!  BRAND  NEW! 
COMPUTER  MFG.  SURPLUS 

100  FOR  $2    1000  FOR  $17.50 


HOOm  f 


FILTER  CAP 

2200  MFD  16WVDC 
BY  PANASONIC   SMALL  SIZE 


fresh!      3  FOR  $1.25 


ZENER  DIODES 

3  6V.  400  MW  (1 N747A)  —  10/S1 

3  6 V   500  M W  ( 1 N522 7  B )  —  8/$1 

6  2V   1  W-  (1N3828A)  —  6/$1 

6.2V.  10  W   (TN3998A)  2/$1 

8  2V  400  MW  0N75BA)  —  8/$1 
6.2V.  1  W.  (1N3018A)  —  6/$1 

9  1V.  400  MW  (1N960B)  -  6/$1 
10V  400  MW  (1N758A)  -  8/$1 
15V.  1  W.  (1N3024A)  —  S/$1 
27V  400  MW  (1INJ971BJ  —  8/S1 
27V  1W  {1N3030AJ  —  5/$1 
33V  400  MW  (1N973B)  -  8/$1 

Please  specify  voltage  and  part  number  wrven  ordering 


■  *»■ 


MOTOROLA  POWER 
TRIAC 

TO-220  CASE 

15  AMP     400  PRV 

SPECIAL:  QAA 

09V    each 

5  FOR  $3.95 
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GE  NIC  AD! 


GE  Ni-Cad  Battery  Pack 

3  Cell  pack,  gives  4  volts 
a*  900MAH    Brand  new. 
factory  fresh.  Each  cell  is 
2/3  X'"  size^  $2.95. 
Buy  3  packs  (12  volts) 
for  $6.95.  Limited  stock! 


COMPLEMENTARY  POWER  TRANSISTORS 

SILICON  NPN  AND  PNP.  TO-220  CASE. 

VCEO  -  40V         PD  -  30  WATTS 

FOR  AUDIO  POWER  AMPS,  ETC. 


TIP29-  NPN 
TIP30  -  PNP 


YOUR 
CHOICE 


3  FOR  $1 


THE  COLOSSUS" 
FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full  ,80  inch  character,  The  biggest  readout 
we  have  ever  sold!  Super  efficient.  Compare  at 
up  to  $2  95  each  from  others! 
FND  847  Common  Anode         YOUR  CHOICE 
FND  850  Common  Cathode         Si  49 

(6  for  $6,95) 


FAIRCHILD  RED  LED  LAMPS 

#FLV5057.  Medium  Size.  Clear  Case.  RED  EMITTING.  These  are  not 
retested  off-spec  units  as  sold  by  some  of  our  competition.  These  are 
factory  prime,  first  quality,  new  units. 

10  FOR  s119 


50  FOR  $49S 

"WE  BOUGHT  250,000  PCS." 


"i 


FAIRCHILD  PNP 
SUPER  TRANSISTOR" 

2N4402,  T092  Plastic.  Silicon  PNP 
Driver.  High  Current,  VCEO-40  HFE-50 
to  1 50  at  1 50  MA,  FT-150  MHZ.  A  super 
"BEEFED— UP"  Version  of  the  2N3906. 


8  FOR  $1 


HY  GAIN 
OP-AMP  AND  RELAY  CONTROL  BOARD 

We  do  not  know  what  these  boards  were  used  in,  but  they  do  contain 
a  weatth  of  quality  components  Board  has:  2-12VDC  200  OHM 
SPOT  Mini  Relays,  1-CD4001  CMOS,  4-LM358  High  Performance 
OP  AMPS  (sameas  1/2LM324).  1 -MOTOROLA  MC3340  Mini  Dip  1- 
Audio  Output  Transformer,  VTIP30  30  WATT  PNP  Power 
Transistor,  plus  70  more  assorted  components    All  parts  easily 

removed      L|M,TED  STOCK:  *2.49  each 


:-;:  Digital  Research  Corporation 

(OF  TEXAS) 
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TERMS:  Add  304  postage,  we  pay  balance    Orders  under  $15  add  75C 
handling   No  C  0  D  We  accept  Visa,  MasterCharge.  and  American  Express 
cards  Tex  Res  add  5%  Tax  Foreign  orders  (except  Canada)  add  20%  P  &  H 
90  Day  Money  Back  Guarantee  on  all  items 


QUESTION:  WHAT'S  BETTER  THAN  AN 

MA1 003  CLOCK  MODULE? 

ANSWER:  AN  MA1 003  IN  A  BEAUTIFUL 


CASE 


FOR  ONLY  $19.95! 


That's  right,  not  just  the  module  —  but  module  and  case  —  for  $19.95. 
The  MA1003  has  blue-green  flourescent  readouts,  a  highly  accurate  built-in 
timebase  (excellent  for  mobile  applications  andVor  battery  backup),  and 
easy  assembly:  add  12  Volts  DC  with  3  time-setting  switches  and  you're 
ready  to  go. 

Our  matching  case  has  a  woodgrain  front,  mounting  bracket  and  hard* 
ware,  and  a  blue  filter  that  really  brings  out  the  best  in  the  MA1003 
readouts.  And  for  those  of  you  who  already  bought  the  clock  module,  don't 
worry;  the  case  is  available  separately  for  $5.95.  The  MA1003  Is  available 
separately  for  $16.50  (3  modules/$46). 

Here's  your  chance  to  get  a  good-looking,  easy  to  assemble  clock  . . . 
we've  made  It  really  simple  for  you. 


o  D  *  d  D 


PARTS  SPECIALS 

2102M  (high  speed/low  power)  1K 
static  RAMs  are  now  only  99*.  Sorry, 
this  price  is  only  good  on  orders  of  10 
or  more  ICs. 

1N571 A  zeners  (5.1V)  now  available  at 
6/$1*  Stock  up  while  the  getting's 
good. 


"BARE  BOARD"  HEATH 
MEMORY  SPECIAL 

Don't  need  the  full  12K  of  our  standard  H8  compatible  memory 
board?  Then  check  this  out:  we'll  sell  you  the  bare  board,  mount- 
ing bracket,  edge  connector,  and  print  for  only  $35,  Remember, 
this  is  a  quality  board  —  solder  masked,  legended,  and  double- 
sided.  Populate  it  with  readily  available,  low  lost  2102s  to  build 
your  memory  up  to  full  12K  whenever  your  budget  permits  full 
expansion, 


MEET  THE  EC0N0RAM'  FAMILY  OF  QUALITY  MEMORY 

Cost-effective,  low  power,  reliable  memory  . , ,  backed  with  a  1  year  warranty.  Available  as 
unktts  (sockets,  bypass  caps  pre-soldered  in  place  for  easy  assembly),  assembled/tested,  or 
qualified  under  the  Certified  System  Component  (CSC)  program,  CSC  boards  are  burned-in  for 
200  hours  and  immediately  replaced  if  failure  occurs  within  1  year  of  invoice  date. 


Name 

ECONORAM  II™ 
ECONORAM  IV" 
ECONORAM  VI*" 
ECONORAM  VII™ 
ECONORAM  X™ 
ECONORAM  IX™ 
ECONORAM  XI™ 


Storage 

8KX8 

16KX8 

12KX8 

24KX8 

32KX8 

32KX8 

32KX8 


Design 

static 
static 
static 
static 
static 
static 
static 


Buss 

S-100 
S-100 

H8 

S-100 

S-100 

DigGrp 

SBC 


Guar.  Speed 


2 

4 
2 

4 
4 
4 


MHz 
MHz 
MHz 
MHz 
MHz 
MHz 


4  MHz 


Unkit 

$139 
$279 
$200 
$445 
$599 
$649 
N/A 


Assm 

$159 

$314 

N/A 

$485 

$649 
N/A 
N/A 


CSC 

N/A 
$414 

N/A 
$605 
$789 

N/A 
$1050 


TRS-80  CONVERSION  KIT  $1 09  (3/$320) 

Our  kit  includes  DIP  shunts,  250  ns  chips  for  4  MHz  operation,  and  1  year  guarantee. 
Upgrades  4K  TRS-80  to  16K  or  populates  Memory  Expansion  Module  —  our  novice  level 
instructions  show  you  how.  Also  suitable  for  APPLE  computers. 


FREE  CATALOGUE:  No  one  ever  said  our  llyer  has  a  great  plot,  but  whal  a  casl  of 
characters!  Linear*,  CMOS,  low  power  Scholtky  TTL.  standard  TTL,  specials, 
musk  kits,  power  supplies,  and  much  more  cavorl  {In  glorious  black  and  while)  on 
40  pages  of  the  cheapest  paper  we  could  find.  If  you're  looking  for  bargains,  this  Is 
the  place.  Sand  us  your  name  and  address,  we'll  take  care  of  the  rest.  For  1st 
class  delivery  add  41*  in  stamps. 

TERMS:  Orders  under  $15  add  Si  handling.  Cal  res  add  tax  VISA*/Master- 
charge*  ($15  min)  call  (41 5)  562-0636,  24  hrs.  Allow  5%  shipping,  encess 
refunded  COD  OK  with  streel  address  <Of  UPS. 
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BILL  GODBOUT  ELECTRONICS 
BOX  2355,  OAKLAND  AIRPORT.  CA  94614 


194 


REMOTE  CONTROL 

TRANSMITTER  &  RECEIVER 


»ut  at  use  d  as  R£uan  duih  ram  ran  1  u 

>  ut >  i  r  r  ii h  vgun  awm.  .jhui  ncn*  nn  *r  p 
■  r  lja^i v in  PF iwr  I  u  jaKttt  AHO fll.UCH i 
'THDVUIflLDFuQELFOH  BfHSTF  [JUTTHOL 

AWLlCAIlDiMi 
*  IhHnMttrt h  lilts  *i  IViATrEtr 


$19,95 


Custom  Cables  &  Jumpers 


,^ 


^ 


Part  No. 

PBZ5P-4-P 
DB35P-4-S 
0825S-4-S 

1X114-1 

DJ16-1 

DJ24-1 

DJM-1-14 

DJ16-M6 

0J24-1-24 


DB  25  Series  Cables 
Cable  Length    Connectors      Price 

4  Ft  2-DP25P  $15.-95  ea 

4  Ft  1-DP?5P,'i-25S  S16.9S  ea. 


MICROPROCESSOR  COMPONENTS 


4  »t  2W25S 

Dip  Jumpers 

1  II  1  -14  Pin 

1  It  1-16  Pin 

1ft  1-24  Pin 

1  ft  2-14  Pin 

1  tt  2-16  Pin 

1  tt  2-24  Pin 


$17.95  ea. 

ST. 59  ». 
I .79  ea 
2.79  ea 
2  79  ea 
3.19  ea 
4.95  ea. 


For  Custom  Cables  ft  Jvmpary  See  JflMECO  1979  Catalng  lor  Pricing 


.•:._•!. .-:.jp.  : 


CONNECTORS 

25  Pin-0  Subminiature 


DB25P  (as  pictured)  PLUG  [Meets  R5232)  S2.95 

DB25S  SOCKET  (Meets  RS232]  S3.5D 

0  05 1226-1  Cabfe  Cover  for  0  B25P  ot  D  B25S      $1 .75 

PRINTED  CIRCUIT  EDGE-CARD 

1»  SHtinq-V.-Oauiifc'  fiaadOdi  —  BJtuiraeled  Contorts  -  Fits   D5J  to  U7D  PC   Cnaa 


15/30  PINS  (SorrJer  Eyetot) 

18^36  PINS  (SoldJar  Eyelet) 

22; 4 4  PINS  {Solder  Epgfetj 

SO;  1 00  {.  1  DO  Spacing >  PI  MS  (Wire  Wrap) 

50/ 1  ftfl  [ .  1 2  5  Spaei  n  g )  PINS  fW>rg  Wrap) 


R6S1-1 


11.93 
S2.49 
$2,95 

56  J5 
Sfj  95 


MINI -BUZZER 


•  Thousands  of  applications 

•  Opiates  on  +6  to  +9  VDC 

•  Outpirl  Frequency  BOO  Hj 

•  Draws  onEy  15  MA  @  600  ohms 

•  Size:  Wx  &N 


PflHT  HP. 
MEM 


1-24 
$1.95  ea 

25^j 
£1 .75  ea 

$1.49  ea 


SONALERT 


AUDIBLE  SIGNAL  DEVICE 


#SC628 

$7.50  each 


■Use  as  s  tuafning  Device  o:  Audible  Remintfar" 

•  TumE  or*  and  oft  w\h  In*  power  farii&fa.  SCft  or  (C 

•  Can  be  btttoiy  operaled  &-£&  woK? 

•  Sar+d  State  -  No  mowing  purts 

•  Parifil  mounts  In  1  25*  round  hoia 

•  Stack  Pl*stie  case-wdiKles  MT&  nut 

•  Onvttinfl  VtAXt  f D C h     €  (Win)  -  36  (Max) 

•  Currtnt  M  A ;  3  (M  In)  -  1 4  1  Msx) 
*dBA:  Gfl(Wki|-90ftax} 
-  hwiuwirv                     23DOHI+5DO 


AC  Wall  Transformer 


AC  250 

AC  500 


Jnjput 


117V/6DHZ 
117V/60Hz 


Outpm 


Id^al  for  use  with 
Clocks  power 
supplies  &r  gny 
other  typo  ot  AG 
application. 


Pr«( 


1 2  VAC  25GmA 
12  VAC  500mA 


$3.9B 

$4.95 


Regulated  Power  Supply 


.  Uses  LM  309K 

*  Heat  sink  provided 

*  PC.  board  construction 

*  Provides,  a  solEd  1  amp  (S 
5V 

+  Incfudes    components, 
hardware  and  instructions 

*  Sizes:3-l;2'rx5',x2"high 

JE200      $14.95 


SMOA 

&2I2 

KM 

9224 
KSG 
H228 
.3233 

0253 
B2ft 
9?57 
S2B9 


WCMOZCP 
WC681QAPI 
MC&B?1 

MC&DSB 
MC&fl32 
MC6360 
MCM62 
MCBftapfl. 


-SMlMJfllrtM  SUPPORT  DEVICES — 
CPU 

H-  9l'   lll|l'.ll;OLlpUt 

Ptianly  Inlflfivi^  CqiiIidI 

SI  DirHCJic-.'iul  3us  Dnw 

Clock  GBnaralpi,'(k<wt 

liitS  OriMr 

Sytlani  Contrmeri'Bu'i  Dijvmi 

Sysrein  Conn  (itttf 

Prug,  Camm   1;U(U3APT| 

litiBrval  lirnsi 

Perish  t(0(ppff 

DMA  Corrtrft! 

liiti(HTjj[K  Co:iriij; 

BOD-jVIdD  SUPPflRT  DEVICES 

MPLI 

MPU  wilh  Clock  and  fern 

EirjXfl  Static  Hani 

PeMpri  Inter.  Arfapt  |MCCa?-;'n 

■Priority  Interrupt  CoirifOttei 

1D24SB  ffl  F^Dtt  <«C68AM-81 

Asvnchriyifiiis  comn-i  Adann.ii 

Sy*iClnflnDuS  Sflridl  Dala  Adapt 

0-tJM  bpn  Oigiial  MtJhtM 

2-WO  Hps  M(KlUlalor 

Quad  3 -Slate  Bui.  Trans  fMCftlfS] 


PtDfl. 

Pnog 
Profi. 

-.15 


3.25 
[■  95 
3,49 
3.fl$ 
US 
5  95 

7  95 
R.B5 

tg.95 

4Q95 


■ MICflQ  PROCESSOR  MUWUHLa 

M-.'iii:-            u^ar  Manna-.  ST,$0 

M  CDP1B02    Vsar  Manual  ?K 

MS40          u»- taiLi!  li.Cll) 


flfiM  5 


Z513J2H0}  CliHfSdur  &5nBfa!onupflnr  ca*el  S&.96 

i?!d1  J.:3CC.-'t|  Charador  C-cneratnr(lo*nr  ca^Hi  t);95 

2516  Cn*i«18r  Geneisioi  1D.96 

MW5?30«  2Q1B-&1  Raad  OrJy  Memnrv  I  55 


HIEIHqPHDC^SSOPI  CHIPS—  HSHLiAHEOUS  ■ 

Z8&I783C)  C«J 

fflDA|JBIHl  CPU 

CD-P1BK  CPU 

2eso  MF-g 

BOM  3  fcl  MPLI  w/clodr,  RAMI,  l.'O  lines 

PSiJOli  CPU 

r  MSggrjcy t.  1  tj-gti  MPU  ifi'todwarB .  mufoply 
£  r*vidt 

' SHIFT  HEEI3IEH5 

MMMOH  Dud  ±5  Bil  Gywrak 

MMW&H  Dltaf  50  Bil  DyrwnK 

MMKMH  Dim)!  16  Bil  Siahr 

MMS36H  DlH*  TOO  8ti  StaiJt 

AIMSraK  Dual  W  Bit  Accn-nulatnr 

MM501EH  SOOrtT?  Hn  Uywmlc 

2S04T  1024  BynarrriF 

?51H  Hfli  32  BR  Static 

2522  Dual  132  Bit  -Slat*c 

S*Sf4  512  Sialic- 

2525  1024  Dynamic 

2527  Dual  256  BH  Sitae 

252-3  Glial  2S0  d-al :. 

352*  Oust  24fl  BH  Sialic 

1  s.;r  oi»d  eu  &i  son* 

2S33  [{i^  Swtic 

3341  fife 

74LS67Q  4XJ  Aeyi^er  File  ^rtSlaKn) 

UAflT'S  ■ 


?,-'■  % 

5.« 

7.49 

12.96 

1495 

7.SS 

$95 

12.95 

MM 

2  25 

S1J95 

tg.95 
1995 

19.95 

49  95 


I'll 
1 109 

2l&1{fi10!| 

?1U? 

21LD2 

J111IB.111) 

2112 

2114 

?T14t 

2114-3 

5101 

529OEJ07 

74S9 

74SWD 

8342 1 

UPt)*T4 

rMK4€2?) 
UPD4lb 

IMK41T6) 
TMS+044- 

45NL 

2117 


2SfiX.I 

lfl?4K1 

2S6A< 

102-4X1 

1D24JO 

?S6J(4 

?56n« 

l02'JtX4 

1024)£4 

lfj?«4 

fOWa 

25*X4 

4096X! 

1BJC4 

1K 
4K 

16.364X1 


.» 
50 
.50 

.50 
.88 
3.95 
4.9Ei 
?.9Si 
.» 
2.95 
1  JS 
4.0D 
^.Oft 
2.95 

2-95 
S9& 
1.96 


MM5252  2KJf1 


RAM  -i 

SlHtK  St  49 

Dynamic  .99 

Slat:  :  ^ 

Slant  I  7E. 

Statk  '  A-. 

StsKG  3  95 

SlaNc  MDS  4.0& 

SCBb£  <Klns  995 

Static  45SnS  low  powwf  1  B.95 

S'.3hc  300na  10.96 

Static  3Wn«  low  pnwei  11.95 

Static  7.95 

Dynamic  4.9$ 

SMC  I  75 

Static  Tiibtale  4.&5 

Stalin:  ?  35 

Dynamic  lfl  plo  4.95 

tVynantic  1«  pin  14.95 

Malic  14.04 

EtttJC  U  [K5 

DyitanSG  350ns  9.9S 
<riwSR  marKfd? 

"•,»?■   ,  4ii.OO 


PBOW'B 


A-T'5'1013     3&<  BAULi 


5  95 


17D2A 

rw^sifi 
tZ7W) 
fMS2537 
27&B 
Z71&J  I 

52U3  2M8 

630T-II7S11J  T0?4 

B2S23 

82S115 

B23121 

74186 

/41B8 

rj:>?li; 


2048            FAMUS  S5  95 

\M:            EPROM(lnW  271G-I  40  95 
rR*>qiiTfl5  yii^lH  j  5^  puwti  -suppty 

iKXt           EPflOM  B.9  95 

3K               EPROM  1BS5 

1BK"          E^fiOW  ?*9& 
flacjuiras  3  vuflagfls.  — 5V.   (-5V,  '12V 

FAMOS  14:95 

Trifitelc  Biputw  3  49 

unei  C  Sipiiij-  ?.05 

D|»n  Ccaeclc-i  :J95 

4096           6«iD^r  19.95 

:.!2kh          tnswe  3:W 

512             TTi  OtfSrl  CWlaflM  9  95 

246             TTL  Ojran  CoHactor  3  Bfi 

1D?a           :=-a|  |  2.44 


POWERACe  10-1  -General  purpose  model  frj- 
prrtwtypirrtj  a  IE  tv&es  of  circuit. 

#923101  $  A4.95 

POWEHACE 10?  'Complete  digit  prototypjRg  leu 
with  built-in  lopic  probe 

#9231(12  S114.95 

POWERACB  703  -Tripie-outptrt  power  supply 
for  prototyping  tooth  linear  and  trig  it  circoil$. 

#923103  $124.95 


„    NEW!!  IN  STOCK... 

li  POWERACE 

ALL-CiRGUfT 
EVALUATORS  WITH  POWER 

•  163(1  s-^liJerlesa  pli^-in  tippoml^    will  hOltl  up  50  1H 
H-pin  DIP'S. 

•  Brgddbgard  -lerilnrilfi  aurafil  ^11  UlP  iiirS.    ittutudlng 
RTL.  DTL    Hi  and  CMOS  devices    Tft-5  5  ^nd  dis- 
crfltes  *fl?i  leads;  up  to  .03?  "dia. 
All  to»nMcticin&  iQ/rrom  sw.ichu^.  mdicatDr^.  powur 
s^ppes  and  metirs  are  rnade  via  solderteSs.  Plug -mi 
tifr-point  blocks  on  control  panels 
Inlercoriiiecl  WHO  anv  ■solid  2D  10  30  AWG  wm. 
Hrr  iiJLmard  elenwrils  aifi  mctwstau  (in  yrdund  platls- 
s... ideal  lar  11  igh -f requw-cy  and  higji -^peed/low -noise 
circuit. 

Shdrt-ciicui1-s»r(jor  iu5ed  power  supplies 
Operate  on  1 10  to  130  VAC  H  60  Hi 
Space-age  coinpacl  styling  and  Jngli-yrarii*  tftityh 
rttntf  perriiil  cunvsn^nt,  ^rcjani/ed  grid  quicKproio!yp- 
inij. 

Ml  models  are  7  5'  wide  it  a    oeep  and  4.D    filph 
f rear  1  0.75'  htgh  tUont)  and  weirjri  ap;i:i)x  1*5  lbs. 


4CPRECtSmN 


Model  2800 
$99.95 

CcmRS  wirii  :m':; 

iujU:-.  usBratmg  maims] 

and  iparp  Use 


3^-Dtgil  Potlabli  DMM 

•  Ovcrlc-3d  ?"OlectEC 

•  i  inert  lF£j  LV-=ip'aP 

•  BaliE'y  di  nC  ttpfr^tHl  1 

•  AiiSn  ■litowq 

■  "rr^   iva.  a  1  ftfim  iKirm  11  -i 
-   Pvar3n&i  r«dlfl( 

•  ir>1*y  mil.il     i-iii-iiili;ncE 
m  W.  Accuracy  i*fc  lypiBal 
Bpngm.:  DC  Vallige  -  0  !  &0OV.' 
At  Ynildij*  n  lOOBV 

flEC|    HEBCflftEE    50-4JXI  H7 

:ilJ,AC  CurrBP.1  :i-irji:-Tft 
Resisfjnct:  r}  ifj  mug  Etini 
Siar  6^«J*-^ 

Accessories: 

AC  Adapter  BC-2B       5fl  00 
Rechargeable 

Batlenes  8P?B     20.00 
Can^ina  Case  LC-2B    7,50 


100  MHz 

8-Diqit 

C«HTlH*rkl    IPICfUrilt   li**»0*lllOh  =f 

-  20  Hi  iMMMiflanyK  COUfltCT 

•    &  E-ED  ftfiplay  »  Fpur  pnwEr  aouces    1  e 

■  CfysW- controlled  lirnwaM    aallenes    E 1 0  ar  220^  win 


•  Fully  Automate 

•  fMrtaale  —  compWaly 
*e"  ■  conumed 

•  Bin— 1.75- 1 1  3fl 
«5fi3' 


^Wdauu 


ACCESSORIES  FOR  MAX  100; 


Mobile  Chardtr  Ellminalnr 
use  pnwer  Irom  car  hiflerv 

CtiarowEHflilnilH 
uso  110  y  AC 


fltarger    12V  with   puftj 
:iqrita'  usiiAtii  aid  ndarttal 
T-2-10V  puwbf  suppiv 
MAX-100 


134.95 


Modil  1DQ  _  CLA  13« 


Hfldel  log  —  CAE  $9.95 


INSTRUMENT/CLOCK  CASE 


This,  case  is  an  injection  molded 
unit  thgt  is  ideal  for  uses  such 
as  DVM.  COUNTER,  or  CLOCK 
cases.  IT  has  dimensions  ol  4^H 
in  length  By  4"  In  width  by 
1-9/16"  fn  heighl.  It  comes 
complete  wrth  a  red  heiel. 


PART  NO:  IN-CC       $3.49  each 


Mini -MaX  6  Digit  SOMHz  Frequency  Counter 

•  Guarantees  lifrqUbili^  :HnCje  »f  !  00  Hi  la  50  MHl 

•  Rill  6  digit  display  with  antiglare  window 

•  Fully  automatic- range,  polarity,  slope,  Trigger.  Input  level  switching  not  required 

■  Lead-ierQ  blanking— AlF  tw&$  to  Ehe  left  cf  live  first  non-zero  digit  are  blanked.  Ki Id  Hertz 
and  Merja  Hertz  fleomaii  ooints.  3utefl?aiic3fiy  Ughl  op  wfifln  ihe  unit  is  lurnsti  on. 

•  Built  in  input  overvoltage  prolectiofl 

•  Use  9V  Battsr-b'  or  f  Wmv  wmr 

•  Complete  wi(h  mini  aflt&nna  MJMl    MAV  CD  A   iHC 

•  Lig  htw-eigni  -  Only  6o?  lYI  I  Pi  I  "  |Y1  A  A  i  O  ^ .  B  3 


Accessories  For  Mini-Mast 

Part  No.  Description 

MM-A4  Antenna 

MM-C5  CarryinQ  case 

MM-iPf;  tnput  fabfft  wilh  chj>  leads 

MM-AC2  11PVa(fapter 

MM -ACS  220V  adapter 


Price 

J  3.9& 
a. 95 
3.95 
9  96 


55,00  Minimum  OnJar  -  U.S.  Funds  Only 

California:  Residents  —  Add  €%  Sales  Tax 


Spue  Sheets  -  Z5ki 

1973  Cslalog  Avsilsbla— Send  41  c  stamp 


C^Jameco 


;A 


ELECTRONICS 


^J1      PHONE 
ORDERS 
WELCOME 
(415)  592-V097 


.      l!„. 


1 1*  JAMS  ELEM  Ri.i>H  1  nf  rjlJinnii 


JW^/L  ORDER  ELECTRONICS  -  WORLDWIDE 
102t  HOWARD  AVENUE,  SAN  CARLDSrCA  94070 

ADVERTISED  PRICES  GOOD  THRU  FEBRUARY 


The  Incredible 


$139.95 


Kit  Only 


lit*  PeiHiywhtafl*  1 03  is  i-.naol?  at  racording  dati  to  and  Ircxn  audio  1apc  wlrhoul 
CiHicil  Ifieed  rccjiiiwnifnti  tor  me  recoider  anil  II  u  jejf  1ci  cKihuurncalB  directly  wilh 
anirthei  modern  and  termmai  lor  teleu^icfiB  ■*iartir*iinfl"  and  CMWimtMcallons .  In- 
addition.  It  is.  frre  of  cnbeai  adjusirfianta  and  n  built  wltti  rnrc-orecisian.  'sudily  a-a '.inlu 
parts^ 

.  Jn;gii(rrn;y -Shirt  K*yinu.  iuff-ifijpten  fhaJ?-nup)e« 

selaeciolel 
..300  Baud. 

.  .Asyrichnniiiius  S*rial  {iMlun  a  mar*tmBl  raqui^BC 
licrwvBii  each  charade1; 
.20^5  Hj  lior  spa«:  £225  H?  iw  («* 
.  .Gwftail  jolacuolc    Low  lnorinall   -  r070  space. 
12"D  mk;  Hiph  -  02b  space  2H5mart 
4&  dbm  ictfldstiialry  (sukled 
.,-15  flom  naminti  AdsutUbie  Ifo*    e  Jtm 

IB  -20  dimi 
.  .Freq-uency  re-1>ere  nee  autnmalitalJy  i^iusis  m 
s'ln*  lor  ope  ralliii'i  hHwKtiri  1 630  H;  ^u^  2400  Hz. 
EIA  RS-232C  di  2*  mA  rurrenl  loop  irscerver  is 
PploisiftlBU  3'iC-  non-poiart. 
„t2*'y«  amgie  phaw.  Wrttifli 
.  All  cpijifjprienh  mount  cm  a  sinpln  b~  Ivy  S' 
jrinied  circuit  beard.  Ail  components  itcluited 
^Kiuin?s  a  VOhf,  Audig  ^siiillator  Frequencv  £nunfei  BJKWM  ^UfiKKbPOJM  rj  NliOti 


Dlta  TriHBnmiuon  Matted  . . . 

Manmum  Data  Hitn 

PMa  F*m>»l  .   .    

n^LElMg  ChiiirK I  FirpmitncrBi  . 
Trnntmi!  CtiRnnil  FrsquenHBl 

Heeeln  SensMin^ 
rnntmll  Ltvpl „.. 

HtceHve:  FutqpMcy  Tutpriince 

Oiqltal  OatJ  lntarf*t» 

t*ow»r  RcDuirBmi-nh      .    .    .  . 
PhifEHal 


TRS-80  16K  Conversion  Kit 

Expand  your  4K  TRS-80  System  to  16K    Kit 
comes  complete  with: 

*  8  each  UPD416  (16K  Dynamic  Rams) 

*  Documentation  for  conversion 


TRS-16K 


$115.00 


Special  Offer  -  Order  both  your  TRS-16K  anct  the 
Sup'R'  MOD  II  fnterface  kit  together  (retail  value 
$144,95)  for  only  $139.95 


COMPUTER  CASSETTES 

*  6  EACH  15  MINUTE  HIGH 
QUALITY  C- 15  CASSETTES 

*  PLASTIC  CASE  INCLUDED 
12  CASSETTE  CAPACITY 

*  ADDITIONAL  CASSETTES 
AVArLABLE#C-15-$2.S0ea 

trav  i  UAo-b 

$14.95 

((-ise  m<$  6  Cassettes) 


■■■■  ■  ^  <  "^        i.        if  .  Nil 


»— »  i 


SUP  TRT  MOD  II 

UHF  Channel  33  TV  Interface  Unit  Kit 

WfrJe  Band  8/W  or  Color  Sy&tem 
*  Conveits  TV  lo  VirJoo  Display  wr 

home  Gornputers,  CCTV  camera, 

Appi*s  II,  #Qfks  wilJi  Cfomeco  Daz- 

zfef,  S0L-?0,  IRS -80,  Challenrjef, 

et-C. 
+  rVFOD  II  is  pratunerj  to  Channel  33 

(UHF). 
A  *  includes  coaxial  cable  and  antenna 

tnans^ormar. 


MOD  II 


$29.95  Kit 


RS-232  CONTROL  CENTER 

Plug  in  your  modern^  computer 
prom  programmer, 
t&r mi ng I,  printer,  fltBU 
and  selectively  control 
data  flow. 

*  Same  Coiitetr  as    P(=Fnnywhistie  rrjg 

*  I Ltlaily  E,Bl[-non1a)nCT 
■    Inciudes  ?  masjei  ports  anrl  3  slav&  Adds 

PART  NO. 

RS-232CC    $89,95  icit  only 


Ideal  lor  use  wllfi  the  TRS  SO 
ajid  irthsrs 

"Plug/Jack  interlace  to  any 
computer  system  reejuirirHj 
re  male  control  at  cassette 
functions" 

The  CCIOfl  cfhrntroJE.  casBEtle 
moiflr  funcfJens,  monitors 
tape  location  wi!h  its  mterrul 
speaker  and  requires  no 
power.  Elimiriaissitifl  plugging 
and  unplugging  of  rabtes  our- 
mg  computer  loading  ooara- 
lion  fr&m  cassette. 


CASSEHE  CONTROLLER 


#CC-T0D 

$29.50 


63-Key  Unencoded  Keyboard 


This  is  a  63-key,  terminal  keyboard  newly  marn/fa.clured  by  a 
lartje  eomputer  martufacluret  it  is  unencoded  with  SPST  key5h 
n  nattacJied  to  any  kind  of  PC  boa  rd  -  A  very  sfllid  rn  olded  plastic  1 3 
x  41"  base  suits  most  application,  IN  STOCK    egg  95/63Ch 


Hexadecimal 
Unencoded 

Keypad 

1 9 -  key  pad  includes  1-10  keys, 

ABCDEF  and  2  optional  keys  and  a 
shift  key.  $10.95/each 


l^  Reader  Service— see  page  2  T 1 
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ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  Wants  to  Trade 

Call  US 

913-381-5900 

TRADE     BUY     SELL 

NEW  AND  RECONDITIONED  EQUIPMENT. 

NOTE:    SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT 


■fcALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST, 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


196 


We're  Expanding  ■  .  .  We're  Growing  with  our  Biggest  t 

'ONE  PENNY  GETS  YOU  TWO" 


guy  aw  51  Uem 
on  this  pas* 
aod  choose  2nd  ;««*  ■ 

for0Shnvi 


HOW  TO  ORDER 

Win    or4ori*B.    *l**j§    ■*• 
'  mg,  Hrttf,  trv*  ■»_  lb* 

af  tbo  aajf  a^iaa   re*   pro 


PLESSEY  CAPS 

10  for*!        20  for*  1.01 

L  iiiu  nwTnarfcwi  iw  plwa  order  unty  bm  **1hh 
1  &0VI*  e**,  „+.  iiW4 


.0O1S  HI 

Ol  .t 

01*  .it 

,047  .33 


-37 


DOLLAR  PLUS  A  PENNY  GETS  YOU  TWO 


TWO  DOLLARS  PLUS  A  PENNY  GETS  YOU  TWO 


poooaoooooa •  ,* «titii«t»itiitttfti*i»it*tt«*iitt*ii«i 


■  J  f  mm   a  -a   ■■***4««4  ft  «  i  Vlli^ll   ' 


B  |    .    .  ..  m-mrn  a   •  .  •  .  .... 


r  * i ■ ■ *  *■  b  b  ■  «  a 


I   iHit  +  f  Mil  Itflfllff1 


>nif    b   i   1 


i  i  i   t   ■    i  t-  l 


lt+tf*» p l ' 


■ TT^f  +  f    II     I    ¥  *  *  -I 


i  *  *  *  +  *  4  III   I   llll|II*4lf '••MVV 

|  ■  i  ■  i  i  ititiiii  iiiit*T  *  p  n^ifi 


i  i  ■   f ■ 9   t++fe »*•*++! 


........ij.1.11 


■  ■■    ■    fa  ■  *  ■  *  +   ■  ■>  «-*  fc  *  *■  ■  *  *  9  -- 

■  *  4  *>*4  ■  -  -  *«■■"■■*■  ■*  ■*•  - 


■  *  dr-fhal  *  hi-  lllil  *  +  *  IPIViaif  < 


■■•--»------■ 


■  ■■■•■■■■*■ 


■ 


SO  IF  TR  AHSFORMERS.  ■  aai  iktM  i*  35641 

JC  RADIO  AMD  TV  KNOBS,  pant  nH«»,»i»t  «,*R2l7).  ....¥ ... 

S01URULAR  CAPACITORS,  ••■!  volt*  ■■nt  aliai  1*11111-  , 

50  low  n due  resistors  h.  Viw. hifi, ate  i=220i 

40  POWER  RESISTORS,  J.S.7"  *.  aslal,  pop  lim  hllltt. 

til  SURPRI 5E.  #11  afada  of  p»r  li  In  a  m»k  l>  I2H; . 

12  PANEL  SWITCHED  rotarjr,  ibEdn,  LbUJa,  ifc  !**2*5I, 

10  COILS  AND  CHORES,  rt.  paraaiHc,  H.  *tt  i>rl2«7i .♦   1-O0 

MTI«MIWA(,lTlltP»1ii|iifl4iPiiiprlu*»  Uft3i4|..,  „...,.,,,,»».. , too 

so precision resistors,  u w,  n,  uii*i  (in j63j. t.„,-„M„M.;.« - 1  00 

50  MICA  CAPACITORS,  ant  valuoa  1  =  1*3751. ......,,...,... ...... 1.00 

10  SETS  RCA  PLUGS  AND  JACKS,  phono  [e  14421. * **«* »* 1-40 

SO  DISC  CAPACITOR  *,*••!  vilun  long  loadi  r*  14371. «. 1.00 

2OTRAHS1ST0R  [LiCTRO'S,  aiat  up  and  a*  i-045.il- 
71  HALF  WAITERS,  riiliton,  color  LGdld.lt-lt  !--ft4*4i 
IS  SILVER  MIC  AS,  r*d  lata ■ .  nJil ,  i lit,  j "  B4SS) . . . 

5  SO  AMP  RECT.  aiat  ¥nlti  up  ta  21,  itud  [*L717|. ......  .*.  * ,,.,»,,,,..... 

lOOCERMAHIUM  DIODES,  mil  laadi.  u  Loot  >LM3i »»■**•■ - 

lOO  iTARlirORS.  Radiator,  ihiiaji  ind  ta«nput*r.  Aalal.  iirplfa»il  r+a4d  >  1140  ,. 

100  PRINTED  CIRCUITS  WATT  RESISTORS,  atal  i-U  10*43 ,, 

12  TRAMllSTOR  SOCKETS,  4iU  nan  arid  pnp  dp«i       UUi) ..*^«**** 

SO- 1  AMP  SILICON  MCT1FIERS.  ulil,  -i»t  V      UM5  ,.»,* 

SO  PQL  YSTTPlHl  CAPS,  fllkttic  coatfld,  pr*c        U  lOSJQ.  .......... ...«i<-*»Ki.iap**** 

10NI   2  aulAt.  ft#  LlO^lC  p  r  uj  icp ,  bob:  t!  j.  fttt  ! -■  UL2J2     ........................... 

lOPHOltMItT  MID  SWITCHES.  p»»1  *ltp«    =Ut2A«L. • 

S  Nil  SUMP  TO  IB  TRANSJS7D4S  <*V\AZ&- 

14MOLEH  CCmiMlCTO»Srnyl«**.  utt. lijH  |l  ***S     ... 

SO- MINI  RLOCA  CJuPACrTOAS,  bit,  red   §4*1  rt  #■•*•■   AmA. 

C  CALCVNJLTOII   AC   ADAPTOR  JACK,  *ti-4ir*  l>r**4*   7  MimI— l*.!>HH|. 

UOHf  AMP  TO  DtOOf-V.  a»9i.  bjIM,  ■  tMf  >»  111044'. ..    --  .in. »*»»..*  l 

V  PA   H]  THH1I  MATT  PC  BOA  HAS.  I«f  aJap*  ■  *lf  34  lit*  ...... ,,,,»....... 

S-BMC44  MlW  SUM  SWITCHES,  5*OT  -U27S4, 

I  MINI  MOTORS,  l^j  *d<.  <•*-«?  »***?pfM  i'UISSI',. 

SOIH4O40  RECTtMIRS  ititl*444T.Btnt  >>UlS44i 

I  J  rt*UD  dlTCUIt  I0AKI  ...1  U,«.krtfcT      U»»*.. 

10KDK1MT  SwrrCMIXH«lhMf  NmcN,  SPS7T  -«7*30». 

4  ITS  A  SAUP.  t  VDC  MmZir.  iM  ■  Mack  ShmJ  U 

4 1444  VOtT  -410  IUi"  OECTinEJtSV,  uM  1  AHBP  -V** 

TO  1H4 144  SWfTCHIliC,  OWOCS,  4  nut.  uLM  i>U 5444t, 

4  10  AMP  QU AOJt AC S-  -   tnUir  c f»d*  u*  444V  i ' U5431 

S PVC40 SWITCHES,  p*»p.  ml t?p*>    -UJOl  1 

44 SO/ilBNfOISC  ST TLECH041ES. (•(•'« p4«4    =U1JA1| 

S4T4AHSJST0«»  TQB2  2M440O 1  cri«.  m  t»M    =LI2»ll. 

4r  TH  ANSIS  TORS  T  H  Ah  STORMEAS.  iiiii,  nrtir.  #lc  iW  I  ■  U  *3*S' ...... 

iiPirttrrucKT trimmer pots,<ht,»u«  nt    usm* 

4VT1UTTBC  OUTLET  IACR4,  Hifl.  >VKp.  pIc    -UISBl} 

24tlCA0il,  I  c«*'piil*Hl*4r  1-24,  Ibt  phpaa    =V14I3). 

T-2NS4SSH04BV  NPH  TRANSISTORS.  TO  5  tWtt|3Tl].  -  -  -  *-- ■■ 

10  PUP  54  WATT  TO  3  TRANSISTORS,  ft  abb*    =U5?77 
SO  TUBE  tOCAET*.  4,1.4,7  pmiubM.Mil    -11543*!. 

1  ID  AMP  POWER  TAR  OUADRAC.  200  PRV,  TQ720.  l/ldOEW  I- 11041 . 

10  BULLET  Rf  CT*FlERt,  3  amp,  200Vr  mil  '*  B4 

2-MAH4  READOUT,  REO.  c**  Hod*,  *hii-.l*"  1=  1503! , .... 

IO  READOUTS,  MAN  1,  commwi  cith.  LEO.  thi  cltmr,  RED  («53ML 

§  LCDS   ■lit.  itrt*  *nd  ihiftt,  rtd,  fj bth,  yallow,  ■mb«f  . '•' J0«*U  ■■  ■  -  ■  --- 

PHOTO  FLASN  ELECTRO.  CAP.  600  MF        540  V  Iz-M*7r. 

2  CIRCUIT  OREAHERf  rBlP*fc  it*l#d,*3(Jpl.  r#t«d  1    1  imp  l«3»01^- **««« 

MICRO  MINI  TOtOLEr  SPSt,  2paihon-ofl.  123V  '    3  p«np»  (^IMOj^h.. 

S-CDCMTSTALS,  Prls-  umln/if  ntft«fj<«r,  ■»•*-  «"fl.  HC  14VU  Fi«ld«J  I  mIOSI}. ...... 

4  PUSH  BUTTON,  SPST,  PAMEL.  M.C,  125V  n   LA  (*I3I4)..*. ,...--■ 

IO  INSTRUMENT  KNOBS,  nit-  >trl4»  >nri  color*,  4,T  *h*N  I ««i  2l| ,,..,. 

4-T  APE  HEA  D5,  Hif  I  I  *  p«  1    I  ■'■'  S 1421 .,,......  ■«•.■■  1  •  *  • " > 

S-T  ANT  ALUM  ItECTIIOl,  TEARDROP  >trl*P  2.2u1  if  2SV  ("  SJOSJ. " 

7  INLINE  PUSE  HOLDERS   eomplpt*  v/Simpiuit  (^S1I3)....  ,...,,..,*. 

IP  4"  CABLE  TIES,  rtflft-illp  wblti  pi ■  ilk  !'^  SllfJ.  ...... 

lOp-c  MEAT  SHRINK.  #■*!-  plus,  SOX  ■hrfidui*  [n  1741,. 

20-  TONOlDS .  iom*  *  lift  c  q  i  U  i  -  S4  i  lf.+ ■  ■ 

15  1SV  21NERS.  «00rni».  jiial.  jtlii*e*i#  ■  =  5444).,. ..,,.,. • »,,,,.... 

2  ALUMINUM  MEAT  SINKS,  lor  TO  WO! "  *  2241 »,..,...... 

2  1,1V,  SV  *0W.  $TUD2tJIEJIhDO~4T*iP  i><L2Rl) .**..., ., ..................  : 

12  SA1HHT  TRIM  POTS,  PRECISION.  «•  it.  PTTtpp-*4l«Mi  SOX  tI«I4{p  33441  ..........   , 

SOpc  PTJECLTT,  PR  [TINNED  WH?f,  iir(«ui  lanitbi  P«d  Zoloft  CllTl)--- 

40-MINI  RISJBToRS.fM  PC  »ppJ ..^rt,  l^SW.  io(*r  *****  f»3211>. 

B  TRANSISTOR  RADIO  EARPHONES,  t  •*»*  lnipoB  (*2JB44J- , 

ID- fK  ROTS,  oojRpi  <■>■>•.  pioatic  pmop-h*  M ■■■Hop.  [»5I1WL.  +  *.*-. **..»**»«.«.   I 

I0-IA2MEC  DUAL  P4T1,  Mumtm Up«r, "paop-M1* ■«■  («St2tl,.., ......»*.  j 

SO  1  AMP  7EHERS,  *lda  a  tit  mt  ««lo*».  lfiil*«t*d  '■  1444).  ........  ..,-. ! 

12  SCO'S  A  TRtACS.  IO  AMP,  Mil  toJmo.  ptHlri    '2447 ,»t  +  .. . ............  ! 

7-411 A44 ACS.  1 5  AMP,  IPOSprt—.  54-104-200  V.  TO- 224  !'S04« 
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SO  for  1.41 

40  for  1.01 

1O0  tor  J  .  D I 

100  Tor  1.0J 

40  lor  1.0  J 

SO  For  1.41 

24  Tor  1.0  J 

100  for  1.0J 

1  DO  for  1,01 

J  00  lor  1.01 

IOO  Tar  l.OJ 

SO  lor  l.OI 

100  Tor  1.01 
40  lor  1.01 

150  Far  l.OJ 
70  for  1.01 
10  Tor  l.OJ 

204  lor  1.01 

200  far  L.OJ 

204  tor  1.01 
24  Tor  l.OJ 

100  lor  1. 

100  Tor  1. 
34tor  I. 
20 1**  1 
12  lor  I. 
BO  for  1, 

200  to*  1 
llJw  1. 

100  l«r  I- 
14  lor  1-01 
14  tor  1.41 
14  for  1.41 

144  for  l.OJ 
SO  For  1.4J 
4 for  l.OJ 
12 for  l.OJ 
14 «W  l.OJ 
40  tar  l.OJ 
12  far  1.01 
14  far  1.41 
44  for  1.01 
CO  for  1.41 
B  lor  1.0! 
MIbt  l.OI 
12  for  1-01 
•0*1  1  01 
14  lor  1.41 
20  for  1.41 

lOOfor  l.OJ 

3  Tor  10  J 
TO  for  l.OJ 

4for  1,01 
20 lor  l-OJ 
14 lor  l.OJ 

2  lor  l.OJ 

4 far  l.OJ 

2  lor  1.01 
10  Tor  l.OJ 

llor  l.OJ 
20  lor  l.OJ 

B  far  1,0  J 
10  far  l-OJ 

4lar  1.01 
40  far  J.OI 
40  far  l.OJ 
44  far  1.41 
20  far  L 

4  for  1, 
4  far  1. 

24  tar  l 
120  far  1, 
ITU  fir  I, 

LBfgr   I 

20  for  I 

2Dtpr  1, 
100  to*  1, 

2*  far  1 
«  Iw  t 

•Olor  ( 

lOta*  1 

ITOIpt  1 

4  lor  I 
24lor  1, 
24for  I, 

4for  I 

Utri 
24  lor  1 

4  for  1 

24  lor  1 

2»  tor  1 

TO  for  1 
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104-CAPACITOR  SPECIAL.  41  ki,  pprlor,  I^L.tn      7714|... 
ID- VOLT  ACE  RC4DLATORS.  bobby  13013)4,  144  TO- J  (p3344).  . 
3D  PANEL  SWITCHES,  illdoi,  rolarloa.  mot,  oh  1*12*41, , 
244-RE*t*T0R*PCCtAL  <*  It  I W,  »rbon,  m*4M  I  #1414),.,. 
200- H ALP  WATTMI,  r*pl»1«i.  cutoi,  mMol  1*2444] 
100-HATf04tAL  IC  HMAltEA,  Ifaoot*,  1444o  ROM*  k2440| 
IIkLMSAOT  VOLTAGE  REGULATOR*,  l  ta  34V,  TO  224  > 21351 

lOO-POLVSTTRENE  CATS,  mt'd  «■!■»■«.  volUgi.  hl-O  |*>272*f 

BO  THERMISTORS,  roiltlon  Hi  it  ehoHBi  with  tamp  l^40*B| 

20  BRIDOEl.  unliotod,  2. 4,  4.  imp,  full  wp«  !••  4022|. 

1 E  MIXED  READOUTS,  hobby,  unloilod. .  12T, .  3,  .1,  ale.  (*  54 1»). .  ■ 

I  SO-  QUARTER  WAITERS,  f  otlifar a.  inotal  rHio ,  ntirhod  4  v  3411] ,......;.. 

1 00. PLASTIC  TRANSISTORS,  vntoota*].  TO  *7  |n  2444J 

2O0  PREPONMED  RESISTOR*,  W,  V*.  IW,  mar  dad,  itit'd  ^2404] 
1  SO-  PREC I  HON  RESISTORS.     H,  IW.  1 1.  21  rnorhoD     •; »  242*1 . . 

•0- DIPPED  MVLAR1,  aAlor  RiiIpN,  ■■■fd  •■!***  |f  2*R7i 

10  VOLUME  CONTROLS,  iodfa.  Up  par.  nil  ri  vilvn  1*2421 1 _ 

TOO- II EICON  SIONAL  DIODES.  iotCri1  otiii.  i*«ior«  loot  001  plaM  {* 2*2*,, 

IS  CLOCK- CALCULATOR,  rapy  kntlnd.  MM117B,  MM537S  ^107*1 

14 PUSH  SWTTCHE1.  poiA-lo-brooh.  ipat.  alaraii  1**2*4! 

12  MICROPROCESSORS,  arid  ippparf  IC'i.  <'S47t! ,. 

ISO-CLAll  IIJ4ERS,  440  IfW,  avtootad,  bonor  tAoP  S41  Ho**  F#2T44f. ... 
7S  CARBOFILMRE1ISTORVH,  ^witLll  141.  m irtod,  ■**!'■  >3S54i.. 
ISO^UMMABRCDCAPACrrORS,  a*Jt*ttr*Pia.  aiitBii.  pobt*1*o*  U344JJ., 
104L1N4 144^*14 SWTTCIHMB  PMNStB,  041*  p*op4,  ltato*4o4l  [-241*).... 
34- PC  TRNR  POTUmUMEIUlS;  Mi»4iaiiL  oaJoniilTW  *»*t.  j*334S]. 

f  m\~  iU_aDC  VtU_LafflaH  COVTotfU—L.  abbVjV'bI  v^ri^^M.  bAbbjrIm.  ■l**pi^A  1  w  jaaABT'l- 

TBV4T  CA4EJ  TM3J.  ptooMc.  aSk*  ^Tf-pprop"  [t  SJilt. 

lit  riTITil  1  ■■■  Mi  Mafi  r»  Ho-  ■■■n|t 

140-IIBBlBm  *TR*PSLN*-»tla^aM501»*a 

■MM  2ME0*  LAMPS,  Ml  1444.  jo**  fa  MM* 

t4IL  liJPPEJJOCAJatX.  |  r  JiM,  ■**■■.  I  a  I  ■  ■  ■,  t***TT> 

aaad  trttJar*  ■**  ai/ajaaO  f*MM|. . 

!■■•  i-c-  Ipppr.  MAM.MC/14  |»«H 

S4-4  LATER   SMQCXLET   DfODES,    *•«-   pop-  r*rt4**4  i w  1DT2) 

TJV *N 7444  TTLICo.aloUi  1*41*  rtoadL  ppjq  frpoa    j  Idlli. , 

lOO-MMH  44P  IC*.  aWaairo,  MliHol  SOS*  f4*M.  pop  trpoo  1*1244! . 

14>LM100AU17IOIC^,  Z.ttbM  i  di»S4n«i4o*d^U4«. 

1 0(1  TTI  ■  ■  1 1TIR  MBW1TJ  ■IM  t  |in|i   1(11  i  rtaad  ;*>tllf. 

i SO  PREFO*«ET>  DISC  C  A  P  A C1TOR1 .  m arb  4     ill  1 1.  *0*f  4  <* J4441. 

14  CALCULATOB  RETRO ARD*,  24  brr*  o«4  ■*»,  ^  »2« ^^.-^-„ 

2444-FACTDRT  REJECT  DIODES,  ttoor*.  rwcA,  aJlaal.  aot**tod  >*5**f  ... 

*t  ATiAi  nErTTfrrt  ***r-*  — '— *  itiM^uj-n.  - 12221... — 

4Q UPRIBIfT ELJCTTfOS,  ■■■fa  >ala*i  4  r*p*clt*o«*.  ,'1374} 

ISO  RED  EHfiC  SPECIAL,  trfa,  ovootlT  aiprftad,  pop  v*l*o*  l-EMI, 

"WATCH  OUTS",  LEO.  -fc*  *■««*  bo*  food  ,  >  S2*Tk 

10  lOOOV  I  AHPRECTinERS,  lN4007i'3544; 

I  110  MOi-EX  IC  EMinnctor*.  Ih  14.  I*.  11.44  ***■«**•  i"*33AJ 

I  11  POWER  TAB  TRANSISTOR**  TO  242,  »>mi  l-2>433i1 ... 

10  PUSH  MICRO  TOGGLE  SWITCHES,  iptt  >S41S.i 
i   10  MICRO  TOGGLES,  apat.  dprtt,  Idt  pa**l,  otc.  i * *414j> , . , . 

SO  2  AMP  METAL  CASE  AXIAL  HECTS   ypta  lHVC<4O04 

I    144- MINI  BLOCK  CAPACITOR*.  Erir.  Rid  id  Blac  Hfim.  l.> 3520i 

I  10  PLESSEY  O.  I  MF       IOO  VDC  1"  SQUARE  CAPS  I  "55*1 1 

I   ID  TV  FM  300  OHM  TWJH  LEAD  SPLICER*  I  'S*4Tf *.*, 

I   2,BV  HlCAD  BATTERVCHAII4.ER  110**e  Hi  |**4*4|,.. 

I  4  MIKE  HOLDERS,  lor  CBnnd  elhar  mpbll*  rln  M454I 

I   laPLESSET  CAPS,  IMF       100V  V  iq.  CERAMICS  lunmirkod)  ("5*33) 
I   IOO  PLESSET  CAPS,  mlnod  vatu»  m*tk*d  «nd  unmorbod  I  ■■  5S131  .... 
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240  lor  10| 

24   for  2,01 

04  for  2.01 

400for  2,01 

•OOtof  2.41 

204  far  2.01 

34 far  20 i 

200  far  2.01 

l0Ofar2.OJ 

40  far  2-01 

50  far  7.0J 

144  far  2.0J 

204  far  3.01 

400  far  7.0J 

300for  7-01 

l2tH9r  2.0  J 

40  for  2-0  J 

BOO  lor  2.0  J 

30  for  2,01 

TO  far  2.4J 

24  for  l.OJ 

TOO  far  2-01 
ISO  far  2.0] 
SOO  far  2-01 
TOO  tar  7-OJ 

44f*rX0J 

34  4*r  2.0  j 
ISO  far  2,01 

14  tar  2,01 
24440*2.01 

44  for  2.41 

04  ft.  tar  2.41 

Star  2.41 

20  t*  2-D] 
IOO  Fan  2L0J 

lSOfarXOJ 
244  tar  2.4 J 
BO  far  3.4J 
ISO  far  10  J 
ZOOfar  2-0 J 

24  tar  2.41 

4400 far  2L0I 

•Olor  2.01 

04  tar  2-0  J 

544  tar  2-OJ 

lfa«2,01 

jo  1?t  2.0 1 

300  for  2,01 

SO  for  2.01 

TO  lor  2.41 

TO  lor  2.41 

100  far  2.41 

2  DO  fat  2.01 

40 far  2-OJ 

2D  fa*  2.01 

2  far  J  Tit 

■  for  2,01 

20 for  2,01 

SO  for  2.01 


20  MINI  RECTVKR*,  IH  AMPS,  23V  r  *p«T.  *»fa*  I  riTTC. 
5-  1R4O07  J0O4V  MINI  RtCTJflETL  op*i»  c*a*.  mil  faaafo 

«OMtH,tICONpHCT0RTr**MiS3*-*.at*b*i,  14t*40p*p 
2  TV.  CHEATER  CORDS.  f*f  AC  p*«or.  P^fT  »bla    r*S12: , . 

10  T  t   CHEATER  CORD  JAC**.***  — a  »rtb  oboi*  |**3Br4j„.r.  ■>. E.40 

IO   |  4MP2tlOVMlNJRfXtT*7l3l.lilA«41*WP*Fr*ilpi  -   *-*• 

2  I  ivSliVlllOTLIIXWATl^BATTEBlEJV  [i»o*t<flT  4t>^  : -' MNA. 1-44 

1  UP  WATCH  Ht*4l4tlT*,  244"  *•■***.  7  ***> **■  IW*  1"  | 

ID  IC  DICE  CHIP,  cooipioti  ttrcaotri.  i**t-  ai^ra  •»  S44S', .,,,.,. 

1- LOOBMrMARRE*  CRYSTALS.  ipocilT  144.0*7.144.042.--  ll4.00lU4i  I- 

12-l.SV  LAMP  AND  SOCKET  SX7.  244pu.  T2  *T?t*    =  T*S4 

14  RCA  PMO410  lACKS,cbanS*  **«at.  loft**  tao*  fall  I* 

10  COAllAL  PINNEADLEDS,  RED    -561  7 

4  1  BW1TT  7  - 14411124 T  READOUT  S.  m  flit  «j*  cjho  U 

4  U"  BLOCK  TBIM  POTS,  14  to  204H  i*2£1p1) 

1  "POTO  FET"  N  C  riAMNEJ.  CrrataiM>ci.  l-fjooooi  HI 
1  VOLTAGE  RtOULATOH.  TO  202  uia,  12V  B4441A  fa  J 
1  •  304CITS  ON  A  DIP,  LEO,  r*d.  DL-35   =1007:.  . .... . . 

1  MH1742  2*  0  TN  4  MIC  R  AM ,  i p*<itif  trpt    -  5*  IB    - 

10-2N7U  H»*H  SPEED  SWITCN (KG  TRANSISTORS.  TO l4.*pa  (oltfW.... 

3-1 5 W  Mt  POWER  TRAhSISTORS,  2JOV.  rpo.  T044  i  =  2TB2l ..■...■...*..-.. 

*  24  P1H  IC  SOCK  ET*  l-2t  04! ,  t  f ,,.....,  +  ............  ••■  .....,-- 

I  MM1312  PlGPTAL  CLOCK  SWfP.  1001  1*112*). .* --. 

L  MM573S4  FUNCTION  CALCULATOR  CHIP,  1041  .-  JOlOi. 

I  MM  1202  ERASABLE  PROM.  IMH-  1S2S! 

3*  14  AMP  21  ¥  RBIDG E  BECT,  comb  Myfa  !  r  2447 .  ..... 

ID  TNSS6S  RF  TRANftSTORS,  TOlM,  2NS1 33  '  r  3372, 

10  LINE  AW  SWITCHING  TRANSISTORS,  2N3«H.  phpTOS  |'  JlTlf *.un 

SO  J  AMPETLlNDHICALRECT-iiplD  IK,  u-t*«l  L«4OO0) l.OO 

5  OPEN  FACE  READOUTS,  LED.  rid.iomi  »»n  mltilni  inaiUv  duali  I    3*121 1,00 

L0-2N2222  iar  aflyji.i,  TO- 10  mrlil  cm  I1-'  l402f ,,..,....  .■■■•■  ■■>»«< ....  1.00 

JO  TERMINALS,  Intl.  rllKl*nd  apada  typii.  for  ,"l2ta    "20*lri  ^10*1]. . . , 1-40 

LD  DATA  ENTRY  SWITCHES,  SPST,  faHipf  1T5V  norm  opoh  {"  Hll)..« 1  00 

LO  FLUORESCENT  OVERFLOW  READOUT  TUBES,  w/l»B*  1 4 32*1) .♦" J-pO 

10  2N3J04  T002THAN1I1TOH5  ("550Sj, .+  +  +  +  +, • "■■       2S 

1  2NS00J  *0V  TRANSISTORS  STUD  i.  =  2BD0j , ., 1.0O 
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Ho         S3  IDA  A  <rort*«r  *  watlo^e 


Ordor  br  C*l.  No,        52 1  OR 


Soto 

S  far   11 


10  SALE 

10  far  11  Ol 
14  for  1.0L 
!0f.i  1.01 
10  lor  1.41 
10  for  l.OI 
10  for  1,41 
10  for     1.01 


S  WATTS       S*fa 


SALf 


*  r* 


**J 


2  for  1. 

2  f-rl 

ato*  t 

2 for  1, 
20for  I. 
4 for  I. 
4  for  1. 
2  lor  1. 
2  lor  1. 

1  far  1  ■ 
4  tar  1 . 

70  far  1 
20  tor  ID  3 
100  lor  1.01 
10  for  1.01 
TO  far  1.01 
BO  far  J.OI 
TO  far  1.01 
70  far  1,01 
20  far  l.OI 

2  fir  J  01 


LVtlC  KL1NIC 


ELECTROS 

Oid*r  »t  Col.  No    '339*  tmmt 
¥  Sofa 


E* 


101-rSl 
Stop- SI 
4  tor  St 
Star  Si 

B  lor  Si 
B  tor  Si 
4  lor  *i 
1  for  11 
7  far  11 
2t*r*J 


AR  PC  l?pp  atrtpl 


It  SALE 

20tar  SI    01 

IS  tar  11,01 

I2far  11  Ol 

10  tar  U.Ot 

!  4  1ir  11    01 

l2f>r  11  Ol 

•  for  SI  01 

Star  Sl-41 

4  to*  Si  01 

4  for  SI  01 

2  tor  Sl.OI 

Ami 


WERE  OVERLOADED  WITH 

BRAND  NEW  IC'S 


SM7401 
SHT443 
SN740B 
1NJ410 
IN  7424 
1*7*24 
•■7437 
SM7444 
SN74S4 
SMT4SS 
SHT444 


!  lor     Ord*» 

.1*    Tpp* 

.19   _    SN7470 
.34  Q   SN7472 
.IB  □   SNT474 
21  0  SAT7440 
.34  1=  SM7444 
-2*  F3  SMT4144 
.21  O  SN74145 
.21  □  SM741B2 
.21  O  SM741U 
.21  L7  SM7414S 


br  typo  ■■■*■ 


.11 


.7* 


2  AMP  METAL  SILICON 
CYLINDER  RECTIFIERS 

«    OJiia    basfad       Or4*r  bf  Cil    No   4 

v    * >l*l    "-aril 


sov 

104V 

204V 
400V 


10  lor 
10  for 
10  lor 
10  for 


jnd   .ollin 

S.59       20  for  540 


1N4QOO  Epoxy  R*?cfifi«rs 


m.    2  tor 


8,fl9 


Cat.  Ha. 

iTPt 

Voit» 

5* 

* 

te  SA 

LEE 

2377 

IN4001 

SO 

14  far 

S  -7S 

24  tor 

S     7* 

2770 

1J44007 

100 

10  for 

95 

20  for 

•4 

Z37B 

1H4403 

to* 

10  for 

jM 

24  far 

.M 

33BO 

1N404-4 

444 

10  tar 

1-1B 

20  lor 

1.20 

2301 

1N4444 

000 

14  for 

1   J? 

TO  far 

1.44 

21*2 

1N4444 

040 

10  far 

1.49 

TOfar 

1.54 

23*1 

IN4447 

1044 

10  lor 

ISO 

TDfa* 

1,44 

RIBBON  CABLE  AT  THIN  PRICES 


Sad* 


D 


r 


•  2«  4  WO 


Ordor  br  Cil, 

No.  305*  iitd 

«*ndiicl*rf. 


4:  alar  cad*d, 


ill)**: 

YOUR  CHOICE  1  tar  11,00 
irSALE  IB  far  Sl.OI 

Ordor  by  Cot.  No, 
1T*B       MICRO  TOPHAT  REO 
17*5       JUMBO  TAPEA  CLOUDY 
1*02       MICRO  SINGLE  PIN  RED 
1*4*       MICRO  TELLOW 
1111       1UMBO  RED 
JIM       UMSD  TAPER  REO 
2137       MICRO  RED 
37BO       JUMBO  RED  CLEAR 


POLY  PAKS®| 

P.O.  BOX  941*  A2 
SO.  LVNNFIELD,  KA 
019410  • 

Tbttfib:  Add  Postafe       f!«l*at:  NVt  30    • 
PTtoiiR!  tei7>  245-3S2S 
Rotill:  1618  Del  Carmine  St 
smiNfMum  ORDER:  $8  W«kerwld.  MA  * 

•  ••«••*>*  M4>*  •••••••*•  •••••r 


V*  Reader  Service— see  page  21 1 
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7294  N.W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 

vJlrtr  ,   ^S43 


PHONE:  (305)  887  8228 
TWX:       810-848-6085 

WHOLESALE  •  RETAIL 


PL  259'S 

QUALITY  AMERICAN  MADE 
10/$5,00  100/$35.00 

50/S20.00  1000^$300.00 


E.  F.  Johnson  Desk  Top  Microphone 

Ceramic  Element/High  Imp 

$20.00  ea 

While  They  Last 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35 ea  10/13,00 

16  pin        .38  ea  10/33.30 


RCA  POWER  MODULE 

450-470  MHz  10W 

UHF  Hybrid 

$20,00  ea. 


TEXAS  INSTRUMENT  KEYBOARD 


EFJ  Push-To-Talk 

Telephone  Style  Handset 

$7.00  ea. 


$1.95  ea. 
5  for 
$8.00 
10  for 

3>  I  J-jj 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


MODEM  CABLE 

50p  cable  contains 
13    #   22    ga.    wire    DB-25p    with 
DB-51 226-1  cover  on  one  end 
$6,50  ea  10/S50.00 


White  Porcelain 
Egg  Insulator 

1Vi"  x  1"  50<t  ea 
3  for  $1.25 


MINI  TOGGLE  SW 

C&H 
SPOT 
SLOOea  6f$5.0Q 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$12.00  ea. 


WIRE  WOUND 
RESISTORS 

,1  Ohm-5W 
.10  Ohm  — 10  W 
15c  each 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 

Rugged,  great  for  mobile  use 

$4,50  ea  5/$20.00 


EFJ  CRYSTAL  OVENS 

6V/12V  75° 
S5.00  ea. 


MOTOROLA  SRF  574 

house  marked 

9W  175  MHz  Amp. 

$5.00  ea. 


PANEL  METERS 

m"%2Wl  also2VtM  x3M 
10-0-10  dc  Amps   z  $4.00  ea 

0-20  dc  Volts 
25-0-25  dc  Volts     >  2  for 

0-25  dc  Volts  $7.00 

0-50  ac  Volts    ; 

-Shunt  Required- 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all 
HyGain  40  channel  CS  transceivers.  Fits  many  other 
manufacturers'  units  also.  Squelch  pot/volume  control/ 
channel  selector  switch  not  included. 

1-  9— 7.50  ea.  Bo*rd 

1 0-49—6.50  ea,  Dimensions 

50-99—6.00  ea. 
100-up— 5.50  ea 


MUFFIN  FANS 
3  Blades,  110  Vac,  4V4"  sq. 
Removed  from  equipment- 
Excellent  condition — $4.95 


16"  x  GVa 


"New"  Muffin  Fans 

3  Blades-110  Vac,  4V«"  sq, 
$9.95 


CMOS 

RCA  CD  4012  AE 

Dual  4  in  Nand  Gate 

6/$  1.00  100/S10.00 

50/$6X)0  1000/$80.00 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50  ea  4/$5.00 


POLYFOAM  COAX— 50  OHM 

Equal  to  RG174 

$4,95/100* 

Low  Loss 

Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch — 

3,5  to  20  pF 

5  to  30  pF 

$.75ea.T  2  for  $1.25 
5  for  $3.00 


D  Cell  Nicad 

mfg<  by  G>  E,  2.50  ea 

1,2  volts  3.5  amp  hrs. 

cat  No.  41B004  AD08G5 


Computer  Grades 

23,200  uf  @50  Vdc  3.00  ea 
3M  diamx4V2,i  high  G.  E, 


Coax  Connectors 

UG-273/U  BNC-RUHF-M  2.50 

UG-255/U  BNC-M/UHF-F  3.00 

UG-146AW  N-M/UHF-F4.50 

UG-83B/UN-F/UHF-M4.50 

UG-175RG  58  Adapt.  .20 

UG-176RG-59  Adapt.  .20 


CRYSTAL  FILTERS 

10,7  3f Lead 
Can  Type 
$3.00  ea. 


CAPS 

2200  UF  &  16V 

Radial  Leads 

.25  ea,  10/S2.00 


CERAMIC  IF  FILTERS 

EFC  L455K 

$3.50  ea. 


NEW  BOXER  FANS 
5  blades  110  VAC 

4%"  sq.— $11.95 


GOLD  PLATED  CARD  EDGE  CONNECTORS 


Double  Row/Wire  Wrap  .100 
25  pins  $3.49  ea  1 W$30.00 

30  pins  $3.96  ea  1 0/$32,00 

50  pins  $5.43  ea  1 0/$45,00 


Double  Row/Solder  Eyelet  ,156 

6ptns  $1.10  ea  10/$9.00 

15  pins  $1.55  ea  10/$12.50 

22  pins  $2,08  ea  10/$17,00 

43  pins  $3.66  ea  10/530.00 


22  pins/Double  Row/Dipped  Solder 

156  $2.08  ea  10/$17,00 


22  pins/Double  Row/Wire  Wrap 
,156  $2.44  ea  10/$19,00 
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Ait  material  guaranteed  •  if  for  any  reason  you  are  not  satisfied,  our  products  may  be  returned  within  to  days  tor  a  fuii  refund  {less  shipping).  Please  add  $3 
ER  MS;  tor  snipping  and  handling  on  alt  orders.  Additional  5%  charge  for  shipping  any  item  over  5  ibs.  CQD's  accepted  tor  orders  totaling  $50.00  or  more.  AH  orders 
shipped  UPS  unless  otherwise  specified  Florida  residents  please  add  4%  sales  tax.  Minimum  order  $15,00. 

EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 


GET  YOUR 


«e* 


Published  December  1st,  1978 


Specialize  in  OX?  Then  you're 
looking  for  the  Foreign  Cailbook 
with  over  280,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY, 

FOREIGN   CALLBOOK 

$14.95 

PLUS  SHIPPING 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S.  Cailbook  has  over 
350,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Cailbook. 

UNITED   STATES   CALLBOOK 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


$15.95 

PLUS  SHIPPING 


See  your  favorite  electronics  dealer 
for  the  latest  issue  or  order  direct 
from  the  publisher  using  handy  order 
form. 


Payment  in  U*S,  funds  must 

w 

be   sent  directly  to  publisher 
not  through  a  bank. 


ORDER    FORM 


llcm 


S     CALLBOOK 


#-R1 


Radio 
Amateur 

IIdook 


|  ["I  FOREIGN  CALLBOOK 


Prut     l*th 


£15,95 


S  14.95 


Shipping 


$1.75 


$1.75 


Tuui  frit* 


$17.70 


$16,70 


ca 


□  OK,  inc 


925  SHERWOOD  DRIVE 
LAKE  BLUFF,  ILLINOIS  60044 


i 
i 
i 

i 
i 
i 
i 
i 
i 
i 


linois  residents  only  odd  5%  soles  tax 


Nam< 


Address- 
Cfty 


TOTAL 


i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

1 


State 


Zip, 


Charge  my:  □  Visa  Card    Q  Master  Charge 

Card  No 

Dept.  b  Signature 


Expiration  Date 


^  Header  Service  —  see  page  21 7 
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ALDELCO  ELECTRONIC  CENTER 


0VERVOLT12 

Crow  Bar  circuit  protects 
Transceivers  &  Tape  Decks  from 
runaway  power  supply  voltage  that 
can  zap  expensive  components,  OV 
12  causes  fuse  in  Power  Supply  to 
blow  if  voltage  exceeds  preset  level 
(approx.  16  to  18  volts).  Rated  at  25 
Amperes.  $  7,95 

Model  OV5.  Protects  5  Volt  circuits. 
Triggers  at  7,5  Volts  $8.95 

Other  units  available  at  3.3  to  100 Trig* 
ger  Voltages  $10.95  ea 


THE  LUNCH 
COUNTER 


AEC  1074  SGVYatt 
30  MHZ  $21.15 

AEC  1076  75Watt 
50  MHz  $2400 

both  cases  500  4LFL 


Build  a  600  MHz  6  Digit  Frequency 
Counter.  We  supply  3  PC  Boards,  Silk 
Screened  Front  Panel  and  complete 
Instructions  Only  $12.50 

Chips  used  in  Counter 

11C90Prescaler  $14.50 

74C925  9.95 

F9368  (2  used)  ea  3.95 


Measures 
3^8"  Wide 
2- US"  High 
MS/16"  Deep 


AT  LAST!!!  A  PROFESSIONAL  LOOKING 

CAR  CLOCK  CABINET 
FOR  THE  MAI 003  CAR  CLOCK  MODULE 


ONLY 

5>  o.y  u 


PERFECT  FX>n  VANS 
AMD  RECREATIONAL 
VEHICLES 


ATTRACTIVE  IMPACT  RESISTANT  ABS  BLACK  PLASTIC 
CABINET  WITH  CHROME  TRiMMED  FRONT  HAS  REMOVABLE 
WOOD  GRAIN  INSERT  THAT  WILL  MATCH  OR  COMPLIMENT 
MOST  AUTO  INTERIORS.  CAN  BE  INSTALLED  "IN  OASrT  OR 
MOUNTED  ON  DASHBOARD  TOP  OR  BOTTOM  WITH  SUPPLIED 
BRACKET  CONTROL  SWITCHES  CAN  BE  MOUNTED  REMOTE 
OR  AS  SHOWN 


MA1003  National  Car  Dock  Module  wrth  3  push  switches  Si 7  95 


Hard  to  find  replacement  for 
VKF  Mobile  &  Mar  me  use 
Successfully  used  in  Slam 
dard  ami  other  VHF  Riga, 
Rated  12  Walts  at  200  MHz 
125  Volts  with  5  3  DB  Gain. 
Heal  Sink  stud  1*32)  isolated 
from  leads  O  n ) y  1 1 2  30 


•»fTt 


RF  DEVICES 


AEC  1 1 58 


2N2876  1SW 

200  MHz  TOGO 

fl2  35 

ZN3375  3.0W 

400  MHz  TOGO 

560 

2N3553  25W 

17SMHzT039 

1  40 

2N3866   10W 

400  MHZ  T039 

125 

2N392©  70W 

175  MHz  TOGO 

6  30 

2N4427   TOW 

175  MHzT039 

US 

2N5589  3.0W 

ITS  MHz  MT71 

4  75 

2N5590  10W 

175  MHz  MT72 

7.0Q 

2N5591   25W 

176  MHz  MT72 

1025 

2N5913  1  75W 

175MHZT03S 

170 

2N6080  40W 

175  MHz  MT72 

540 

2N6081   TSW 

175  MHz  MT72 

8  45 

2N60S2  2SW 

!7SMHzMT72 

10  95 

2N6083  30W 

t75  MHz  MT72 

12,30 

2N60B4  40W 

175  MHz  MT72 

1630 

2N6034  40W 

175  MHz  X106  PNP 

660 

2N6095  15W 

175MHZX106PNP 

8  50 

2N6G96  30W 

l75MHzXl0ePNP 

10  35 

2N6097  40W 

175MHZX106PNP 

20.00 

ALDELCO  KITS 


DUAL  DIGITAL  12i24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


Peatures 

12  or  24  Hour  Opera! ion  on  either  clock 

Each  Clock  separately  controlled 

freeze  feature  for  time  set 

Easy  assembly  for  clock  and  cabinet 


BIG 
0.5  LEDS 


MODELALD5W       ONLY  $49.95 


LEDS 

Monsanto  MAN  72  Red  LED 
Readout  300  High,  Common 
Anode  ONLY*   89 

Monsanto  MV5053  JUMBO  LEO 
and  Holder  only  .25 

LED  HokJets  10 

Jumbo  Red  LEDS  8 for  $100 

J  umbo  Green,  Orange  or  Yellow 
LEDS  5  tor  J1  00 


FETS 

MPF102 

55 

2N3S19 

35 

2N5457 

.  .  .50 

2N645B 

...  ,50 

2N5459  ,    , 

.55 

2N5455  . 

.50 

2N54B6..,.  .,,.... 

-72 

DARLINGTON 

MPS  A  13 

80 

MPSA    14 

40 

2N5306 

50 

SCR 

C  106A 

55 

C  1068 

65 

C  122B. 

,B5 

—  THE  MIMIC  — 

PROGRAMMABLE  IAMBIC  MEMORY  KEYER 


•  Four  memory  inputs,  sixty  let 
ters  each 

•  Five  minutes  of  memory  $t  10 
wpm 

•  Operates  on  1 10  V  ac  and  8  T6 
vdc 


•  Triggered  clock  for  memory  re- 
cording 

•  BuilHn  side  lone  monitor 

•  Speed  control  5  to  40-plus  wpm 

•  Two  to  three  limes  the  memory 
of  nearest  competitor 


Comes  in  attractive  light 

blue  cabinet  measuring 

2 v,"  high  *  4"  wide 

x  5"  deep 


KIT  ONLY  S79.95 


Kit  with  set  of  paddles  $104.95 

Assembled  unU 99.95 

PaddSes  only 29.9S 


VOLTAGE   REGULATORS 

TO220  Package 

Posilive  S1.00  Negative  $1.25 

780&  7905 

7806  7906 

7808  7512 

7B12  7915 

7815 


CLOCK  CHIPS 

5313 
5314 
5315 
5375 
CT7001 


349 
349 
3.95 


2200  MFD  16  volt 
Radial  Cap  3  for  89cp 


ALARM  CLOCK  KIT 

6  Big  0,5  LEO  Displays  *  On  Board  AC  Transformer  "  12 
Hour  Format  with  24  Hour  Alarm  '  Snooze  Feature  'Elaps- 
ed Timer  Timer  feature  makes  this  Popular  tn  Broadcast 
Stations  It's  a  natural  tor  cars,  boats  and  campers  when 
used  with  optional  crystal  time  base.  Fits  our  standard 
cabinet  $19.96 

.  Stat  lime  base  when  purchased  with  clock  $2  95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0,5  Display  LED,  5314  Clock  Chip,  Freeze  feature  for 
accurate  sei.  THscur  standard  cabinet  ONLY  $18  95 

CLOCK  CABINETS  ea  $4.95 

Woodgraln  or  black  leather 

CRYSTAL  TIME  BASE  KIT 

Includes  PC  Board,  Crystal,  all  parts  and  instruc- 
tions. S4  95 


CLOCK  FILTERS 

Blue,  Red,  Green,  Amber  or  Smoke 


S60 


Blinky  Flasher  Kit  ^95 

PC  board,  555  S  all  parts  works  on  9  volts  Mouse  button  — 

St  00 


DIGITAL 
MULTIMETER  & 
THERMOMETER 

3Vi  Digit  — 5  ranges  on  each 
function  AC/DC  2  Volts  to 
2000  Volts  Current  2 
Microamps  to  2  Amps 
Resistance  2000  Ohms  to  2 
Megohms  Includes  PC 
Board  (CL7107  Chip  and  all 
parts.  OnlyS49  95 


SPECIAL 
RF  TRANSISTOR 

3  Watts  t75  MHl 
2N5589S3  75 


SPECIALS 

MC1456P  29 

SSfiTimei  3  for  $i  00 

aoti  23 


CRYSTAL  SOCKETS 

HOLDS  6  HC25U         5    &9 
Single  HC25U  2& 


144  MHz  10  Watts 
RF  Transistor 
2N 5590  $5.50  ea. 


NEW! 


Tunable    420    MHz 
Fast  Scan  TV 

Converter 


Receive  Fast  Scan  Amaleur  TV  m  the  420  to  450  MHi  Band 
with  any  TV  set   Low  noise,  high  gain  rt  Amp  with  Var  actor 
t uned  input  and  outputs.  Built  in  AC  supply  Comes  in  two  tone 
walnut  &  beige  cabinet  measuring  i  ?<&    x  *  1/4"  x  4VB " 
Factory  wired  wiih  2  year  guarantee  159  95 


ADJUSTABLE  POWER  SUPPLY  KITS 

&-15  Volts  500 IWA  56  K 

12  2B  Volts  500  MA  6  95 


THE  VERY 

POPULAR 

TOPE 

ACCUKEYER 

KIT 


•  Sell  Completing  Dots  &  Dashes  •  Provision  for  attachment  ol  256  or  512 

•  Iambic  Operation  Bit  Memory  for  DX  or  Contest  work 

•  Smgie  Dot  &  Dash  Memories 

Revised  version  at  the  Accukeyer  featured  in  the  ARRL  Handbook  Has 
more  logical  IC  Layout  and  ON  Board  side  tone  Oscillator  Includes  PC 
Board.  TTL  tCs,  555  Timer,  IC  Sockets.  Switch  Speafcer  Transistors, 
capaccf  or  s  and  resist  or  s  Req  u  ires  5  V  DC  ON  L  V  S 1 9  95 

ACCUKEYER  MEMORY  KIT 

Simple  low  cost  Memory  Kit  Uses  2  program  ma  b&e  HOT  Memory  chips  Pro- 
vides 2  canned  messages  of  30  Characters  eacti  Adaptable  to  Handbook 
and  othet  Accukeyevs.  Includes  PC  board  (same  sue  as  accukeyet  board) 
and  all  parts  Requires  5  VDC,  9  VDC.  S 19  95 


ALDELCO 


^A2 


2789A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 

516  378  4555 


Add  6%  shipping.  Add  St.00  for  order*  under  $10.00.  Out  of  US.  A.  add  J  5%  shipping  and  certified  check  or  money  order  in  U.S.  funds. 
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DIODES/ZENERS 

QTY, 

1N914              lOOv            10mA 

.05 

1N4005 

600v 

I A 

.08 

1N4007 

lOOOv 

1A 

,15 

1N414S 

75v 

10mA 

.05 

TN4733 

5.1v 

1 

W   Zener      .25 

1N753A 

6.2v 

SOOrnWZener    .25 

1N758A 

10v 

i* 

,25 

1N759A 

12v 

rr 

.25 

IN  5243 

13v 

>  H 

.25 

1N5244B 

14v 

II 

.25 

TN  52458 

15v 

II 

.25 

SOCKETS/BRIDGES 

QTY- 

8*pin          pcb          .20     ww 

.35 

14-pin 

pcb 

.20 

WW 

.40 

16-pin 

pcb 

.20 

WW 

,40 

1  8*pin 

pcb 

.25 

WW 

.95 

20-pin 

pcb 

,35 

WW 

.95 

22pin 

pcb 

.35 

WW 

.95 

24-pin 

pcb 

,35 

WW 

.95 

2B-pin 

pcb 

.45 

WW 

1.25 

40-pin 

pcb 

»OvJ 

WW 

1,25 

Mo  lex  pins 

.01     To  -3  Sockets 

.25 

2  Amp  Bridge 

100-prv 

,95 

25  Amp  Bridge 

200* 

prv 

1.50 

C  MOS 
4000 

.15 

4001 

.15 

4M3 

,20 

4004 

3.95 

4006 

,95 

4007 

.20 

4008 

,75 

QTY. 


TRANSISTORS,  LEDS,  etc, 

(2N2222  Plastic  +10| 


2N2222 


.15 


2N2222A 


J  9 


PNP 


.19 


2N3906 


PNP  tPlasricUnmof  kaJ>  .10 


2N3904 


NPNJPlastic  Unmarked!        ,10 


2N3054 


NPN 


.45 


2N3055 


NPN    15A   60v 


,60 


T1F125  PNP  Darlington 


1.95 


LED  Green 


Red,        Clear,      Yellow    .15 


D.L747  73005/8"  High  corn-anode  1.95 


MAN72 


MAN3610 


7  seg  corn-anode  (Red) 1.25 

7  reg  corn-anode  (Orange)    1.25 


MAN32A        7  segconvafiode  (Yellow)    1.25 


MAN74 


7  seg  com-cathode  (Red)      1,50 


PNP359  7  leg  com-cgthode  (Red)      1.25 


QTY. 


9000  SERIES 

QTY, 


9301 


.85 


9309 


,35 


9316 


1.10 


9322 


,65 


9601 


.20 


9602 


.45 


MICRO'S 

QTY. 

8T13 

(  RAW 

1.50 

IS,  CPU'S,  E-PROWIS 

QTY, 

21078-4          4.95 

0T23 

1.50 

2114 

9.50 

8T24 

ZOO 

2513 

&2b 

8T97 

1.00 

2708 

10.50 

74S188 

3.00 

27I6D-S. 

34,00 

1488 

1.25 

2716  tSvJ 

59.00 

1489 

1.25 

2758  t&v) 

23.95 

1702A 

4.50 

3242 

10.50 

_AM90S0 

4.00 

4116 

11.50 

6300 

13.95 

MM  531 4 

3,00 

6850 

7.95 

MM  5316 

3.50 

8080 

7.50 

MM  5387 

3.50 

8212 

2.75 

MM  5369 

2.95 

8214 

4.95 

TR  16028 

3,95 

8216 

3.50 

UPD414 

4.95 

8224 

3.25 

Z80A 

22.50 

9226 

6.00 

280 

17,50 

8251 

7,50 

Z  80  PIG 

10.50 

8253 

laso 

2102 

1.45 

8255 

8.50 

2102L 

1.75 

TMS  4044 

9.95 

CUSTOMER  NAME 


4009 


.25. 


4010 


.35 


4011 


.20 


4012 


.20 


40T3 


^Q_ 


4014 


75 


4015 


.75 


4016 


.35 


4017 


75 


4018 


.75 


4019 


35 


4020 


.85 


4021 


.75 


4022 


75 


4023 


.20 


4024 


.75 


4025 


,20 


4026 


1.95 


4027 


.35 


4028 


.75 


4029 


1.15 


4030 


.30 


4033 


1.50 


4034 


2.45 


4035 


75 


4037 


1.80 


4040 


,75 


4041 


.69 


4042 


.65 


4043 


.50 


4044 


65 


4046 


1.25 


4048 


.95 


4049 


.45 


4050 


.45 


4052 


,75 


4053 


.75 


4066 


.55 


4069/74C04     .35 


4071 


.25 


4081 


.30 


4082 


.30 


4507 


.95 


4511 


.95 


4512 


1J0 


4515 


2.95 


4519 


■85 


4522 


1.10 


4526 


.95 


4528 


M0 


4529 


.95 


MCI  4409  14.50 


MCI  441 9     4.85 


74C151      1,50 


QTY, 

MCT2 

LINEARS,  REGULATORS,  etc. 

QTY.                                                   QTY. 
95                 LM323K               5.95 1            LM3SO  (9*14  PtnJ1.19 

8038 

3,95 

LM324 

1.25 

LM709   (8*14  P^J    .35 

LM2Q1 

75 

LM339 

.75 

LM711 

.45 

LM301 

.45 

7805  (340T51 

.95 

LM723 

.40 

LM308 

.65 

LM340T12 

,95 

LM725 

2.50 

DH3WH 

.65 

LM340T15 

95 

LM739 

1.50 

LM309K(340K-5) 

LM340TT8 

.95 

LM741  (8-141 

.35 

LM310 

.65 

LM340T24 

.95 

LM747 

1,10 

LM31 1  D 

.75 

LM340K12 

1.25 

LM1307 

1,25 

LM31B 

1.75 

LM340K15 

1.25 

LM1458 

.65 

LM320H6 

.79 

LM340K1B 

1.25 

LM3900 

,50 

LM320H1  5 

,79 

LM340K24 

1.25 

LM75451 

.65 

LM320H24 

.79 

LM373 

2.95 

NE555 

.45 

7905  4LM32OK5) 

1.65 

LM377 

3.95 

NE556 

,85 

LM320K12 

1,65 

78L05 

.75 

NE565 

.95 

LM320K24 

1.65 

78L12 

.75,. 

NE566 

1.25 

LM320T5 

1.65 

7BLT5 

.75                  NE567 

BS 

LM320T12 

1.65 

78M05 

.75 

LM320T15 

T.65 

i 

I 

-     T  T 


QTV. 


74QD 


.10 


74Q1 


IS 


7402 


.16 


7403 


IS 


7404 


JO 


7405 


.25 


7406 


.25 


M07 


.55 


7408 


15 


7409 


.15 


7410 


15 


7411 


.25 


7412 


.25 


7413 


25 


74H 


.75 


7418 


-25 


QTV. 


74BZ 


J5 


743  3 


.75 


7485 


55 


7486 


25 


7483         105 


7490 


,45 


7431 


70 


7492 


45 


7493 


35 


7494 


,75 


7495 


.60 


L     - 

QTY. 


74221        1,00 


74367         95 


75108A      ,35 


75491 


.50 


75432 


50 


74H00         15 


74H01  70 


74H04 


.20 


74H05       .20 


74H08 


.35 


7496 


eo 


74100       115 


74107 


25 


74121 


.35 


7417 


.40 


7420 


15 


7426 


.25 


7427 


.25 


7430 


15 


7432 


.20 


7437 


.20 


7438 


.20 


7440 


20 


7441 


1J5 


7442 


.45 


7443 


.45 


7444 


,45 


7445 


G5 


74122         ,55 


74123        .36 


74125 


,45 


74126         .35 


74  132 


.75 


74141 


90 


7415D 


85 


74151 


M 


74153 


.75 


74154 


.95 


74156 


70 


74157 


,65 


74TE1 


,55 


74163        .95 


74H10 


35 


74H11 


.25 


74H15        .45 


74H20        .25 


74H21        ,25 


74H22        .40 


74H30         70 


74H4Q        .25 


74H50        .25 


74H5I 


25 


74H52 


15 


QTV. 


74L502 


74LS04 


74LS05 


74LS08 


74LS03 


74LS10 


74  LSI  1 


74LS20 


74LS71 


74LS22 


74LS32 


74LS37 


74LS38 


74LS40 


74LS4? 


74LS51 


74LS74 


74LS76 


74LS86 


74LS90 


74H53         25 


74H55 


.20 


74H72 


35 


74H74 


35 


74HT01      .75 


74H103      .55 


74H1Q6      .95 


7446 


.70 


7447 


.70 


7448 


.50 


7450 


25 


7451 


25 


7453 


20 


7454 


25 


7460 


40 


7470 


.45 


7472 


40 


7473 


.25 


7474 


.30 


7475 


.35 


U  ?\, 


.40 


7480 


,65 


7481 


.75 


741 B4 


hu 


74165       1.10 


74166       1.25 


74175         .80 


74176 


85 


74180 


55 


74)81       2  25 


74182 


.75 


74190       1.25 


74191       1.25 


74192        .75 


74193 


.85 


74194 


.95 


74195 


.95 


74196 


.95 


74197         .95 


74198       1.45 


74LD0         7Li 


74L02 


,20 


74L03         .25 


74L04 


30 


74L10 


.20 


74L2D 


.35 


74L30         .45 


74L47       1.95 


74L51 


45 


74L55 


55 


74LS93 


74LS107 


74LS151 


74LST53 


74LS157 


74L516Q 


74LS195 


74LS367 


74LS368 


74S00 


74SQ2 


74S03 


74SW 


74L72 


.45 


74L73 


40 


74L74 


.45 


74L75         85 
74L93        .55 


74L123       .85 


74LS00      .30 


74LS01 


30 


**M9 


INTEGRATED  CIRCUITS  UNLIMITED 

Clairemont  Mesa   Blvd.,  San  Diego,  California  92111 
24  Hour  Toll   Free  Phone  1-800-854*2211 
(714)   278-4394     California  Residents     1-800*542-6239 

CABLE  ADDRESS   ICUSD 


STREET  ADDRESS 


CITY. 


74S05 


74S0B 


74S10 


74S1T 


74SZ0 


74S4Q 


74S50 


.30 


,30 


.35 


.35 


.35 


.35 


35 


.30 


.36 


.35 


.35 


.35 


.45 


.40 


75 


.45 


.45 


,50 


45 


65 


.85 


50 


74  IS  123        120 


.85 


.85 


.86 


.95 


74  LSI  64        1.20 


74L6193        1Q5 


.95 


74LS244        ].}]) 


.95 


.  J  J 


35 


35 


25 


25 


35 


.35 


35 


.35 
25 
.20 


20 


74S51 


.25 


74SS4 


15 


74S74 


.35 


74SH2 


60 


74SH4 


65 


745133 


40 


745140 


55 


74ST51 


3D 


74S153 


35 


74S157 


.75 


74S158 


74S194 


30 
1.05 


74S257     I,,  1.05 


8131 


275 


STATE 


ZIP 


SPECIAL  DISCOUNTS 


PHONE _ 


CHARGE    CARD  # 


AE  Vfu 
BA  MC  . 


EXP,  DATE 


C.O.D. 


WILL  CALL 


UPS 


POST, 


NET  10th  OF  THE  MONTH, 


POf. 


ALL  ORDERS  SHIPPED  PREPAID  -  NO  MINIMUM  -  COD  ORDERS  ACCEPTED  -  ALL  ORDERS  SHIPPED  SAME  DAY 

OPEN  ACCOUNTS  INVITED  -  California  Re&itfents  add  6%  Sales  Tax.  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

We    accept    American    Express  /  Visa  /  BankAmericard  /  Master    Charge 


Total  Order 

Deduct 

S35-S99 

10% 

S100-S300 

15% 

$301 -S 1000 

20% 

VARIABLE  POWER  SUPPLY  KIT  $1156 


•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 

•  Assemble  in  about  One  Hour 

•  Makes  3  Great  Bench  or  Lab  Power  Supply 

•  Includes  AH  Components  except  Case  and  Meters 


FREE 


0IODU 
RECTtlFlfRS 


ADD  S1.25  FOR  POST  AGE  /HANDLING 


SPECIALS -THIS  MONTH  ONLY 


IBM  *J**»0«4«t«fV1ft*A 

utmawftwmt 

DIODE  CRAB  IK-Uui^ 


•Tt 
IVI1 

UK 


n 


mm 

Mil 


2H412Z 
JEN4H9E 

W4un 
TtfJI 


Vht  rnnmlw  -4Vur,'4mp  *p  !■  1  ll*f 

rCNpp*!  FIT  A»i*hl*r  2li]fl   nih-u 
Nf*  Dud  friniHtar  IrrtV  Milch  .  JJ» 
AM  ^mp/Swncii    Ida  «v  IflUtnA 

PNPRr  Amplitun  A  i*1[ch 

N  CKunml  Avrfni  fl  r  Hujuj  Lin*  l»pHf 

1$Q  Vnll  JW  I  iiinuiSai  Ibf  Kvyir 

N  CtiRnnplFET  VHFRF  Ani|i 

H  Chaimif  f ET  Mifh  Spiiril  Snl1r.lv  IBn 


nit 

2JI 

■/ft 

3/ti 

tftl 
Ittt 
Wtl 
1/SI 


LI 

u 

Mtnra 

«sss* 


ipii 

IVdl 


B»*«# 


31 V 

J  HO  [It 

CftHIU 

CA]QZfA 

tA3llJ« 

NG54BV 
NS5SBV 
1031 

Lf  10 


DIP 


M 

Diui  74T  C«  rnpcBi«t*tf  tip  Am*         DIP 
1324  Btr  Suit  RAM  HQ24  •  It        QIF 
FET  lrfp-1  Df  AdV-  Ilk*  N I  S. »- ..  A  741 
4-Trtnuitir  Aifi^iTl  irtinTuxi 
RMf  Ampflfwi  DC  t»  tiown, 

F M  I F  Amp!  L imiiitf  D*i»tipi  □  IP 

L>uiF  Hull  (Vim  tip  Amp  mflir 

ft  ecuusn  Ftrt  Op  Aniti  mUH" 

Dm!  Hi  G4>h  Dp  Amp  Coihp  ttiDIP 


logic  pna-ftEui-ni.GNLOs.iu. 

MatlMnrd  Ctla  Inrftidm-  "A  Nr.  iihihIi^ 

BE  NO  FOR  AbVA'S  NEW  1979  CATALOG 
NEARLY  IDOtl  SEMICONDUCTORS.  KITS.  CAPACITORS.  ETC, -££M£>  2h*  STAMP. 


lit 

11  IS 

115 
H 

Mi 

3/S1 

Ml 
irtl 


57 15 


II 

IPHt 


■■Mi) 

IHHI 
IHtH* 

tttjlf  ta 
IMIT1 


I  Mill  1 1 
IN*  .'Li 
IMZllfi 

mini 


1C  oi  FET'i  WITH 
S5&S10ORDER5.1 
DATA  SHEETS 
WITH  MANY   ITEMS 


IT! 


ill 


IIH 

tni 

.Hit 
UTI 

tWI 
VII 

4.11 


ti 


MB 


OTHER  ADVA  KITS: 


*  *ut>  c**os  tti    otl   btl.  irri_  Will  ■■W  n«jl  MQt 
hi  ^pwM  jni»n<»  ipib  ipl  m!  BmotupL  & m  uuf*  i  t*»  irA  »<•«•  rarajrt 
«^r  tut  O...  «*ur    Lo-v.wn  ifi  nuw  c*»  vet  dV  •*>*.  0NIT  17  J) 

NX1D  AfOMiATIO  *OK«  WPPtY  (i«   St^cnun     man*     «# 

H  fl  =V  >9pu  Am  Art  *• 
«v  *  ioo-n   tv  •  BDO^Ik  *¥  •  IBpM.  11V  •  «o«*   ilv  • 


Hftprl«V 


US 


V.  VI. 


txi  m 


MORE  SPECIALS:        4* 

RCA1KDN    -15V  O  50mA  VOLTAGE    REGULATOR  IC  Very  wy  to 

up*.  M*k«i  *  rnaf  Hiphlf  Rt^litpd      15V  Supply  for  OP  AfiflP'i    Etc. 

RumiTt*   only    umrgulaTPd    OC    lfl-3DV]l   tnd  2  byipm>   ^pkHdit 

With  DfiiShptf  wid  StMmpMc*  Sn?ir>mOlP  SI  25 

BC413B  Chad  741  U*  fto>»  Oy  Amp  mQiP  10  95 

LM13Q*  FW  IjuHMpi  S^w  QrwulytJlw  PIF  0.99 

LH21 11  FM  IF  Stdnyvmn  {IF  Aim  Otl    Lnnrt»ri  DIP  0.39 

1N6263  Hot  Csritr  Owim  0.4V  •  1mA  01m  DO  3e  100 

ZEMERS-Scmolt  VeJt*pr  13  39.43  ^T  i  & ,  62  «DQmW  «t1 00 

91.  10. 12.  15.  16. 16.  ».  22  24  77  m  &*  h  IPS)      1  Wrtl  3VXTO0 

•  MONEY  BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  GB,      WOODSIDE,  CA  94(^2 
Tel.  4415)   32&-1500 


VAFlJVCIQKS 
IMHHtD 

H'lU'l 
DSM1MII. 

WVHfl  l> 

MVBU 

MVlMftH. 

MvikH 

tnrr«Utt 

MVtiW 

iivrwi  ■. 


mm 

I  Will* 
Ii3«i 

7D3IU  I* 

a«3in 

JNJIilfl 
JNillM 

tuna 

maun 

7«j«m  i« 

mim 

MH11 

JtllMI 

fiiikTt 


Hi 
4.ifl 

.40 


1/XI 

pui 

tM 

I  II 

IJOfl 


ZJIiTZfiu 
t«l«j 

MSI  II 

»Erl94 
I6SJII 

mum 

2NMil 

7NH&D 

BHI41I 

ftUII 


It 

Ml 

cm 

in 

vn 
lOi 

1S1 

MM 

3/»1 
!/S1 

SI  BU 
1.9D 
1* 

»JI 

an 


CPU1 


(IM 

fin 
iris 


it* 


MM 

FiiJr 
■ttl 

Klftt 


liUfARITt 

UtMtct 

11 .1 

IMMff4 

III 

IKMV4 

in 

LMMff  i: 

1JD 

now;  ii 

in 

iinstn  » 

IJt 

unto' 

H 

Uiirni 

Mi 

ttanm 

LB 

HHMl1 

an 

HW 

*!• 

UMIdl 

» 

Jl 

4  It 


LYI 


UiTVI 


tti 


DIGITAL  IC  l 

mi  k  « 
■ 
uiMim 
wchm 

SHM11«I 
SN74I3R 

■iHHhi" 

li  m  ran 

Simon* 

IINEAFII^l 


1W1UUH 
1M3C1AH 
LM3C I H 
I  Minn  hi 

IM.1I1IIK 

IJUJ1IH 
LIDHtK  b 

LturiKU 


lUtJuaiHii 


Jl 
2f 
II 
il 

it 
IJt 
IH 
l» 


UfHICP 

mnifp- 

LUMIrtti 

Mtaw 

MKiOIP 

U4(PmR|* 

hhhhn 

LMt4bt«+ 

LHTI1I1I 

XfiftAlEP 

zr«ui 
i-.iiiiiru 

t'AJMB 
LM3dF»Nl 
£AJ«H' 
!M  I..II3H 
Hi:4tM0 

ni;4Tl^TK, 

HG4IUtPf 
LIHlhnilN 

ficHbinN 
wmrv 

;iA  r*U-ku  c 
ion  mi" 


Mi 
IH 

t  r"v 

.14 

1.44 

.n 

,)i 

1.U 
ISO 
III 
Ml 

Ml 
li 
Jl 
M 

If  I 
1  It 

H 


*SUPER  SPECIALS;      ^ 


TN34       G«»manium  Dick^ 
IllfU     1D0V  lOroA  D*wm 
1M4001  60V/ 1 A  RwttHtf 
1N41S4  30V  %mt€ 
BAltiOVSA 
2*12272     MPMTr 

«|MH1  Mia  x* 


ELECTROMCS 


25^1 
4*1 
■VS1 

6S' 

6?S1 
■Vtl 


FSA2501MCH0*  Atrtv 
WFF1C2  2O0MHr  RF  Amp 
40673  IWiSFLT  RF  Amp 
UW324  Ckad  141  Op  Amp 
LM37B  Pw  Volt  Ft**  mOfF 
NE55&rmwmOIP 
LH7231f7V  R*oDIP 
L«7«1  Comfi  Op  Ait*  mOt 
LM1456  DvMi  741  mOlP 
CA3QW  S  TfPPW  Am*  DW 
RCAZ9PM  Krtto*  1A30VI 


RF30t  ftF  Ppmt  AnpTranmur  10  25fi  #  3  30MHi  TO  3 
555K  7 «n*r  1^  IN,  mimmn  pnnt  frnm  556  >m 'rtitt? 
RC41MTK  Dud  Tradiinf  RtpjjplPbpr  i02  n  30V  #  300mA  TO 66 
RC419STK  Oudi  Trelimfl  Rififm  :  15V  #  100mA  (TO0») 
Wmwlarm  Gvnmitor  '     '  fl  Wm  With  Cirruiti  &  D*ti 


2/61 

311 

SI  75 

94 

55 

30 

3/»l 

est 
jVIi 

62 
TO 

S6O0 

Ml 
12.50 


S3  75 


NEW  SPECIALS 


LM31SCN 
LM118D 
LM339N 
LM380N-8 

NE567V 
XR567CP 
LM723CN 
LM747CN 

SAD  1 024 

XR2206CP 
XRZ242CP 


High  Speed  Op  Amp  50V/mS  rnOIP 
High  Speed  Op  Amp  50V/Ws  DIP 
Quad  Comparator  Single  or  Duel  Supply 
y*W  Audio  Power  Amplifier  B  22V 

Tone  Decoder  {PLD  0,01  Hi  to  500kHz 
Tone  Decoder  (PIL)  0.01  Hz  trj  500  kHz 
Precision  Voltage  Regulator  2  37V  DIP 
Dual  741  Compensated  Dp  Amp 

Dual  512  Stage  (1024)  Audio  Delay  Line 
"Bucket  Brigade"  AppL  Data  included 
Function  Generator  with  applic  data 
Long  Range  Precision  Timer  ms  to  days 


1  YEAR  TIMER  Kit  2  XR2242  s  and  AppHc,  Noie 

Quad  Comparator  +5 V  or  2  to  36VDC 
4-Transistor  Array/Dariington 
RF/IF  Amplifier  DC  to  120MHz 
Dual  High  Gain  Op  Amp  mDIP 


LM29Q1N 
CA3018A 
CA3028A 

RC4558 


SPACER  Kit  -  4  ea  of  5  assorted  size  spacers 

- 15  VOLT  Regulated  Power  Supply  Kit  Easy  assembly, 
5m V  regulation,  100mA,  fully  protected. 
Includes  all  components  and  hardware. 
no  PCe  or  case-Add  SI  .50  for  shipping 


S094 
.90 
J9 

.90 

.99 

3/S1 
2/S1 

$18.95 

4.40 
1  50 
3  00 

$1.20 

.99 

1.25 

3«1 

$1.00 


$13.96 


1N270 
IN  823 

1N914 
1N3Q44 
1M3045 
1N3071 

2N2915 
ZN3819M 
2N4020 
2N4445 

2N5394E 
2N5912 

ZN6028 
ZIM6449 

CP640 

£304 

MPSA12 

TIS88 

RESISTOR 
PC  BOARD 


Germanium  Diode  80V  200mA 

Temp  Comp  Reference 

6.2V  1 5%  *  ,005%/hC 

Silicon  Diode  100V  10mA 

100V  Zener  1W -Better  than  an  DB3 

HDVZener  IW-Better  than  an  OB2/OC3 

200V  100mA  Switching  Diode  40ns 

NPN  Dual  Transistor  3m V  Match  f1D0 
N'Channel  RF  FET  IDOMHz  Amp 
PNP  Dual  Transistor  5m V  Match    250 
^Channel  FIT  fin  Switch 

Ultra  Low  Noise  J  FET  Audio  Amp 
Dual  4  FET  RF  Dif  Amp  to  80QM Hz 

Programmable  Unijunction  Transistor 
300  Volt  N  Channel  J  FET  Amp/Sw 

Broadband  FET  RF  Amp  140dB 

Dyn  Range 

N -Channel  RF  FET  3.8dB  NF  @  400MHz 

MPN  Darlington  Transistor    20,000 

K-Ctiannel  FET  4D0MHz  RF  Amp 

Kit-! 50  pc$!4W,  20  most  common  values, 
individually  packaged,  5  to  20  pes  each  . 

Mounting  Kit-8  ea  spacer,  screw,  nut 
and  washer-32  pes  total . 


4/S1 

$0,60 

25/$  1 
.75 
.75 
.30 

$1.95 

.35 

5.00 

3.50 

51.25 

2.90 

2.00 

$4.50 
.50 
.76 
JO 

$4.95 
$1.00 


SEND  FOR  ADVA'S  NEW  1979  CATALOG 
NEARLY  1000  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  25tf  STAMP. 
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ELECTRONICS 


BOX  4181  GB 
WOODSIDE,  CA  94062 
Tel.(415}    328-1500 
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PRETUNED  -  COMPLEXLY  ASSEMBLED  - 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  fi  BANDS!  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  -STRONG     -     ALMOST    INVISIBLE  I 


FOR  ALL  MAKES  4  MODELS  OF  AMATEUR 
TRANSRECEIVERS  -  TRANSMITTERS  - 
GUARANTEED  FOR  2DOO  WATTS  SSB 
1DOO  WATTS  CW.  FOR  NOVICE  AND  ALL 
CLASS  AMATEURSI 


COMPLETE  AS  SHOWN  with  90  ft  RGB8U-S2  onm  f*ftdlnfl.  »nd  PL269  connecter,  ln*ul*tori,  30  f i. 
300  t>.  tut  dacrort  and  eupportt>  cantor  connector  wKb  built  in  llghnlng  err  titer  and  etetk  ditchergs  - 
molded,  eeeled*  weetherproof,  resonant  trap*  rX6"-you  Juet  switch  to  band  deifrod  for  excellent  worldwide 
opAcatton  -  tranamlttlnci  and  reciavlnfll    WT     LESS  THAN  S  LBS. 

160-80-40 -2 CMS-tO  banda  2  lrap--149  ft  with  OO  ft.  RG58U  ,  connector  -  Model  TTTBU  .  .  S54.95 
80-40*20-15-10  banda  2  trap  —  102  ft.  with  90  ft-  RG58U  -  connactor  -  Modal  998BU  .  .  .349.95 
40-20-15  -10  banda  2  trap  — 54ft.  with  90  ft  RG58U  coax  -  connecter  -  Modal  1001BU  ...148,95 
20-15-10  banda  2  trap —  26  ft.  with  90  ft.     RG58U      coax  -  connector  -  Modal  1007BU  ....  $47  95 

SEND  FULL  PRICE  FOR  POST  PAID  INSURED  DEL.  IN  USA,  (Canada  it  S5.00  exire     for  postaga  - 

clerical  -  cuttomi  -  etc)  or  order  using  VISA  Bank  Amerturd  -  MASTER  CHARGE  -  AMER.  EX- 
PRESS Give  number  end  ex.  dete,  Ph  1-308-236-5333  9AM  -  8PM  will  days.  Wa  ship  In  2-3  day*. 
PRICES  MAY  INCREASE  SO  -  ORDER  NOW  AND  SAVE  I  Al  antennee  guaranteed  for  1  yeer.  Money 
back  trial  9!  Made  In  USA  .  FREE  INFO.  AVAILABLE  ONLY  FROM. 

WESTERN  ELECTRONICS    ^W16        Dept.     AT- 2  Kearney,  Nebraska,  66647 


MFJ  INTRODUCES  A  NEW 

24  HOUR  DIGITAL  CLOCK 

with  HUGE  1-5/8  inch  digits  that  you  can  keep  set  to  GMT. 
Alarm  and  snooze  functions  let  you  use  it  as  an  ID  Timer. 
Assembled, 


MFJ  Enterprises  brings  you  a  new  24  hour 
digital  alarm  clock  wilti  HUGE  15/8  inch  orange 
7  segment  digits  that  you  can  see  clear  across 
the  room 

This  one  is  strictly  for  your  ham  shack,  one 
that  you  can  leave  set  to  GMT  No  more  mental 
calculations  to  get  GMT. 

Use  the  alarm  to  remind  you  ot  a  SKED  or 
with  the  snooze  Junction  as  an  ID  timer  to  buzz 
you  m  8  minute  intervals, 

A  constantly  changing  kaleidoscopic  pattern 
indicates  continuous  operation 

Beige.  2-1/4  x  4  1/B  x  8-3/4  inches,  UL  listed 
Requires  1 20VAC\  60Hz. 

Order  from  MF4  and  try  it  -  no  obligation,  If 
.not  delighted,  return  it  within  30  days  for  a  re 


fund  (less  shipping).  One  year  limned  warranty 
by  Mf  J  Enterprises. 

To  order,  simply  call  us  toll  free  800-647  1800 
and  charge  it  on  your  VISA  or  Master  Charge 
or  mail  us  a  check  or  money  order  tor  $29.95 
plus  $2.00  for  shipping  and  handling. 

Don't  wait  any  longer  to  enjoy  the  convenience 
of  a  "Hams  Only"  cfock.  Order  today. 

MFJ  ENTERPRISES,  INC. 

P.  0.  BOX  494      **M89 
MISSISSIPPI  STATE,  MS  39762 
CALL  TOLL  FREE 800-647-1800 

For  technical  information,  order/repair  status,  in 
Mis.,  outside  continental  USA,  call  601  323  5869. 


CURTIS  LSI's 

help  you 


speak 
MORSE 


*  8044;  Keyer On-A-Chip*  |Htpiices6tn3|.  $14.95 

Apr  75  hh  Feb  76  OST.  Radio  rtdbfc  75.  Apr  Hribh  7MI 

*  8044-3;  IC.FCfi.Socket.Manual ...  24.95 

*  80444;  SemMCit 54.95 

*  8045;  Morse  Keyboard  On-A-Chip  IC  .  .  .  59.95 

*  8045  1;  ICPCB.FIFO.Sockers.Manual  ,  .  89.95 

*  8045  2:  Semi  Kit 159.95 

*  8045;  instructokeyer-OrvA  Chip  IC  . ,  * .  49.95 

*  8046  1;  Semi-Kit .... , 79.95 

*  8047:  Message  Memory-On  A  Chip  IC  . .  39.95 

*  8047  1;  IC.PCB JAM, Sockets. Manual , .  69.95 

tad*  51  75  to  >Deve  lor  aostaqe  in4  ha  (idling  i 

EK  430;  CMOS  Keyer*  .f*i»  reosn 124.95 

(K  440 A;  Irtsifuctokcyer*  <»w  ?6QST| 224.95 

*i»d*  will  tUsh  memory  ji  nawjjrd 

System  4000  Ham  Computer  nee  j™  7a  osti  (write) 
Curtis  Electro  Devices.  Inc. 

OeptS  (415)964  3138 

&DJt  4090.  Mountain  View,  CA  940*0 


You  can  build  a  better 
organ  than  you  can  buy ! 

A  magnificent  Schober  Electronic  Organ 

What  a  marvelous  way  to  put  yot/r  special 
talents  to  work1  With  our  Schober  Electronic  Organ 
Kits  and  your  skill  you  can  buikt  yourself  some 
very  special  satisfaction  and  a  lifetime  ot  great 
music1 

Schober  Organs  are  literally  tar  superior  to 
comparably-priced  ready-made  units  You  could 
actually  pay  twice  as  much  and  gel  no  better  organ 
and  miss  the  fun  of  assembling  it  yourself  A  PC 
board  at  a  nme  component  by  component,  you  "PI 
assemble  your  own  king  of  instruments  And 
when  you're  done,  you  II  wish  there  was  more  to 
do  And  there  isr  For  then,  Schober  will  help  you 
learn  to  play,  even  if  you Ve  never  played  a  note 
before11 

Schober  Organ  Kits  range  from  S650  to 
$2350,  and  you  can  purchase  m  sections  to  spread 
costs  out     or  have  iwo-year  lime  payments 

Just  send  the  coupon  for  the  fascinating 
Schober  color  catalog  (or  enclose  11  for  a  record 
thai  lets  you  hear  as  well  as  see  Schober  quality) 


I 
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■ 
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I 
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The  //r/MJV&i  Organ  Corp..  Dept.  DtS  J 

43  Wto»<  6HI  Street,  New  York.  NY  10023  **  S79 

□  Please  send  me  Schober  Organ  Catalog. 
C  Enclosed  please  find  11.00  for  12-mch  L.P.I 
record  ot  Schober  Organ  music 
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y*  Reader  $&nric*—see  page  21 1 
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Ucense  smdy  quicks  &  TApes 


AOVAWce 

■ 

HJDy 


•  NOVICE  STUDY  GUIDE— SG 7357— Here  is  a  completely  new  study 
quide  and  reference  book  for  the  potential  ham.  This  is  not  a  Ques* 
tion/answer  memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy*to*understand  fashion,  preparing  the 
beginner  for  the  Novice  exam,  includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
wortd  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  white  preparing  the  Novice  for 
the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5.95/ 

•  ADVANCED  CLASS  STUDY  GUIDE— SG  1081  — Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  In 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTYt  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office1  $5.95/ 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  und&rstood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95/ 

NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
reaily  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam,  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  tor  the  incredibly  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it 

You  canH  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95/ 


5  Novice  ^j 
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SSTV 


•  SLOW  SCAN  TELEVISION 
TAPE—  CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest,  Excellent  for  Demo! 
$5.95/ 


-> 


J5  CODE  COURSE 
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Any  Four  Tapes  For  11 5.95 1  • 
M. 95  Each!* 
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GENESIS 


ii 


5  WPM— CT7305— This  is  the  beginning 
tape  for  people  who  do  not  know  the  code 
at  all.  U  takes  them  through  Ihe  26  letter's, 
10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the 
way  using  the  newest  blitz  teaching  tech- 
niques. It  Is  almost  miraculous!  In  one 
hour  many  people— Including  kids  of  ten 
—are  able  to  master  the  code.  This  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out. 

"THE  STICKLER'1 

6+  WPM— CT73Q6— This  Is  the  practice 
tape  for  the  Novice  and  Technician  Ii* 
censes.  It  is  made  up  of  one  solid  hour  of 


code,  sent  at  the  official  FCC  stand  aid  (no 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  Hunk  the  code 
When  they  are  suddenly— under  pressure 
—faced  with  characters  sent  ai  13  wpm 
end  spaced  for  5  worn).  Th4S  tape  is  not 
memomable,  unlike  the  zany  5  wpm  tape, 
si  nee  the  code  groups  are  entirety  random 
characters  sent  in  groups  of  five 


"THE  CANADIAN'1 

10+  WPM— CT73lu-73hasn'Mofgott*n 
Ihe  Canadian  hams— our  10  WPM  tape 
prepares  you  to  breeze  through  your  coun 
try's  licensing  exams.  Like  the  other  code 
groups  the  tape  is  not  memonzable  and, 
©tree  mastered,  provides  a  ma  ram  of  safe- 
ty In  the  actual  text  situation, 


73  CODE  SYSTEM  TAPES 


"BACK  BREAKER 


ii 


"COURAGEOUS11 

20+  WPM  — CT 7320— Code  is  what  gels 
you  when  you  go  tor  the  Extra  class  li- 
cense ft  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you'll  almost  Tan  asleep  copying 
the  FCC  stuff  by  comparison.  Users  report 
met  they  can't  believe  how  easy  20  per 
really  Is  with  Ihis  fantastic  one  hour  tape 


"OUTRAGEOUS" 

25  +  WPM  — CT7325— This  is  the  tape  lor 
that  small  group  of  over  achieving  hams 
who  wouldn't  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we  ve  got 
and  we  keep  a  permanent  file  of  horns  who 
have  mastered  it  Lei  us  know  when  you're 
up  to  speed  and  we'll  inscribe  your  nemo 
in  73s  CW Hail  of  Fame.11 


13+  WPM  — CT7313  — Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  In  from  ol  Ihe 
steelyeyed  government  Inspector  and  he 
starts  sending  you  plain  language  ai  only 
13  per.  You  need  this  extra  margin  to  over 
come  the  panic  which  is  universal  in  ihe 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape 


73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


7S  TECHNICAL  HbRARV 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference,  $4.95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band, 
The  all-important  antenna  and  ground  systems  are  described  in 
detail  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band"  operators.  Price:  $4.95,.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung,  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  5  V*   x  8Y2,  softbound.  $12.95* 
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•  INTRODUCTION  TO  RTTY— BK7380— A  beginner's  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00/ 

•  THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95.* 

•  PROPAGATION  WIZARD'S  HANDBOOK— BK7302— by  J.  H. 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95.* 


•  SSB  . , .  THE  MISUNDERSTOOD  MODE— BK7351-by  James  B, 
Wilson.  Single  Sideband  Transmission  . . ,  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B,  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator,  A  must  for  the  technical  fy-serious  ham.  $5.50.* 

•  SSTV  HANDBOOK— BK7354(hardcover),  BK7355(sof  leaver)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00.* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simpie  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr 
Tag g art  WB8DQT.$4.95.* 
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73  Radio  Bookshop 


•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BK1016— by  Ed 
ward  M.  Noll  W3FQJ.  This  is  the  first  collection  of  virtuaity  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr  $5.50.* 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069— 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5,50/ 

•  VHF  ANTENNA  HANDBOOK  — BK7368  — The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4.95.* 
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TEST  EQUIPMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD — BK1044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  marker,  f-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescater, 
microwave  meter,  etc.  252  pages.  $5.95  ' 

•  VOL.  I  COMPONENT  TESTERS— LB7359-^  ■- how  to  build 
transistor  testers  (8J,  diode  testers  [Z)f  IC  testers  (3)F  voltmeters 
and  VTVMs  (9)t  ohmmeters  (8  different  kinds),  rnductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6)T  temperature  (2), 
aural  meters  tor  the  blind  (3)  and  alt  sorts  of  miscellaneous  data  on 
meters  , , .  using  them,  making  them  more  versatile,  making  stan- 
dards Invaluable  book.  $4.95,* 

•  VOL-  II  AUDIO  FREQUENCY  TESTERS— LB7360—  ...  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSBt  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  . . .  a  good 
book  for  hi-fi  addicts  and  experimenters,  tool  S4.95.* 

•  VOL,  HI  RADIO  FREQUENCY  TESTERS—  LB7361  —  Radio  fre- 
quency waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR.  antenna  impedance,  line  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  Hems  in- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
oscillators,  noise  generators,  dummy  loads  and  much  more, 
$4.95.  * 

•  VOL.    IV    IC    TEST    EQUIPMENT  — LB7362  — Become    a 

troubleshooting  wizard.  All  you  need  to  know  about  pulse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  more!  Plus  a  cumulative  index  for  all  four 
volumes  of  the  73  Test  Equipment  Library.  $4.95.* 
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•  NEW  REPEATER  ATLAS  OF  THE  EN 

TIRE  WORLD-BK7345— 150%  as  big  as 
any  list  ever  available— nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1,95.* 

•  QSL  CARDS  —  73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-GW025Q-for  $8.95*;  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X-QX0250-for  $8.95*;  500  Style  X— 
QX0500— for  $13,95*;  250  Style  Y— QY0250 
—for  $8.95*;  500  Style  Y— QY0500— for 
$13,95/ 

•  73  MAGAZINE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1—  BN1001—  for 
$6.50';  2  or  more— BN 1002— for  $6.00 
each.* 


•  BACK  ISSUES— Complete  your  collec- 
tion—many are  prime  collectibles  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each*,  or  5  for 
$5.00.* 

•  LIBRARY  SHELF  BOXES-These  sturdy 
white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kilobaud 
With  your  order,  request  self-sticking 
labels  for  any  of  the  following:  73,  Kilo- 
baud* CQ>  QST,  Mam  Radio,  Personai  Com- 
puting, Radio  Etectronfcs,  Interface  Age. 
and  Byte,  Order  1-BX1000— for  $2.00*; 
order  2-7— BX1 001  —  for  $1.50  each  border 
8  or  more— BX1 002— for  $1.25  each*. 
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•  SSB  .  .  .  THE  MISUNDERSTOOD  MODE 

— BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  ,  . .  thousands  of 
us  use  it  every  day,  yetT  it  remains  one  of 
the  least  understood  facets  of  amateur 
radio,  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il- 
lustrated with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator,  A 
must  for  the  technically-serious  ham. 
$5.50/ 

•  PROPAGATION  WIZARDS  HANDBOOK 

—  BK7302— by  J,  H.  Nelson.  When  sun 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  1940's,  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  m  America  today. 
The  book  provides  an  enlightened  look  at 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting,  6.95.* 
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•  A  GUIDE  TO  HAM  RADIO  — BK7321  — by 
Larry  Kahaner  WB2NEL  What's  Amateur 
Radio  all  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  ex- 
celtent  beginner's  guide.  It  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license.  A 
Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  $4.95  * 

•  VOLUME   IV— IC  TEST   EQUIPMENT— 

LB7362—  it's  easy  and  fun  to  build  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73  TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  fre- 
quency standards,  synthesizers,  logic 
probes.  .  .JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs.  $4.95* 
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That's  the  size  of  the  world's 
most  comprehensive  guide  to 
the   subject   of   ham   radio: 

18  years  of  73  Magazine. 


The  back  issues  of  73  are  a  gold  mine  of  interesting  articles.  Unlike 
the  other  magazines,  which  fill  their  pages  with  activity  reports, 
there's  little  to  go  stale  in  73.  You'll  find  pioneering  articles  on  SSTV, 
FM,  repeaters,  ICs,  and  computers.  Even  the  editorials  are  fun  as 
Wayne  Green's  dire  predictions,  like  the  debacle  of  incentive  licens- 
ing, have  come  to  pass. 

Clip  the  coupon  below  and  send  for  73's  new  back  issue  catalogue. 
Treat  yourself  (or  a  friendly  ham)  to  some  fun,  and  a  fantastic  bargain 
to  boot. 
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73,  as  thick  as  it  is,  is  more  like  a  floppy  when  it  comes 
to  standing  on  the  bookshelf.  Try  the  73  Library  Shelf 
Boxes, . . .  sturdy  corrugated  white  dirt  resistant  card- 
board boxes  which  will  keep  them  from  flopping  around. 
We  have  self  -sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Kilobaud. , .  and  for  CQ,  QSTf  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Inter- 
face Age,  and  Byte.  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73 , , .  or 
Kilobaud.  Your  magazine  library  is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes  . . .  One  box  is  $2,00,  2  boxes  are  $3.00  and 
eight  boxes  are  $10.00.  Be  sure  to  specify  which  labels 
we  should  sBnd.  Have  your  credit  card  handy  and  call 
our  toll-free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to: 
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Pickering  Codemaster  Co 90 

PI  a  i  nsman  M  icro  Systems . .     174 
Poly  Paks  .....197 

Quest  Electronics  184 

Fladio  Amateur  Calloook,  tnc.  199 
Radio  World  90 


RIO  Rainbow  Industries                  181 

R8      Ramsey  Electronics 158,  190 

R27    RF  Power  Labs. Inc ..134 

R  Lee  Tower  International 182 

R15    Rolin  Distributors.. 181 

R21     Rusti  Electronics. 182 

S27     Sablromcs 186 

S79  The  Schober  Organ  Corp.         203 

S3      Sentry 133 

S33  S-F  Amateur  Radio  S.  132,176.1  B0 

S8      Spectrum  Comm 138,139 

S10  SST  Electronics. .  132,173.174,175 

578     Staco,  Inc , ♦ 171 

S50    O.C.  Stafford  Electronics 182 

S43    Surplus  Electronics 193 

T55     TET  U.S.A 45 

T34     Thomas  Communications 59 

T48    Tower  Electronics  Corp 179 

TIB    Trac  Electronics,  Inc 173 

T3  Tufts  Radio  Electronics. . .  82,  131 

U10     UDM  Enterprises 174 

U9  Unadilta/Reyco  Division. .....  173 

U8  United  Products                       IBS 

U6  Universal  Amateur  Radio  Servl59 

u<  t  vega * . . .       .........             —  w 

V5       VHF  Engineering.     135 

W15   Wacom ITS 

W1 7   Westcom  Engineering 130 

WIS  Western  Electronics                 203 

W2  Wilson  Electronics. .            3.  170 

Y i  Y aes u  Electron  icsCII  1 , 4 1 . 1 1 5 . 1 70 

X1  Xrie*                           .-..176,  177 

Front  73.  ..147.204-210 


"Reader  Service  inquiries  not  honored. 
Please  contact  advertiser  directly. 


* 


BK1016 
ST00OO 
ST2S00 
ST0500 

ST 1000 

ST2501 

BK73Q7 

BN1001 

BN1002 

BK7309 

CT7305 

CT7306 

CT7310 

CT7313 

CT7320 

CT7325 

CT7399 

CT7394 

BK7321 

BK7325 

BK1028 

BK7380 

CT730P 

BK1100 

BK7302 

QW0250 


73  DIPOLE  &  LONG  WIRE  ANTENNAS $  5,50 

73  BACK  ISSUE. , . , $  3*00 

73  BACK  ISSUES-25  OUR  CHOICE $10,00 

73  BACK  ISSUES— 5  YOUR  CHOICE  .......$  7,00 

73  BACK  ISSUES- 10  YOUR  CHOICE  ......  $12,00 

73  BACK  ISSUES— 25  YOUR  CHOfCE  ......  $20.00 

BEHINDTHE  DIAL.    $  4.95 

BINDER— 73— 1 . ..-. $  650 

BINDER— 73— 2&UP $  6.00 

CHALLENGE  OF  160 $  4.95 

CODE  TAPE— 5  WPM „ , $  4.95 

CODE  TAPE— 6  WPM  ,.....,,....... S  495 

CODETAPE-10WPM $  4.95 

CODE TAPE-13 WPM ,.............$  4.95 

CODETAPE— 20  WPM $  4.95 

CODE  TAPE— 25  WPM $  4.95 

CODETAPE— LEARN  MORSE  CODE $  4.95 

CODE  TAPES  (ANY  FOUR  ABOVE) $15,95 

GUIDETO  HAM  RADIO .$  4.95 

HOW  TO  BUILD  A  MICROCOMPUTER.  ,....$  9.95 

IC  OP  AMP  COOKBOOK  ., $12.95 

INTRO  TO  RTTY $  2,00 

NOVICE  THEORY  TAPES , .  $15.95 

PRACTICALTEST  INSTRUMENTS $  4.95 

PROPAGATION    WIZARD'S  HANDBOOK. .  $  6.95 
QSL  CARDS— STYLE  W— 250  ,....., . . . .  . .  $  8  95 


OW0500 

QX0250 

QX0500 

QY0250 

QY0500 

BK7345 

BK1044 

BK7347 

BX1000 

BX1001 

BX1002 

BK7351 

BK7354 

BK7355 

CT7350 

SG1081 

SG 1 080 

SG7358 

SG7357 

LB7359 

LB7360 

LB7361 

LB 7362 

BK1069 

BK7368 

BK7370 


. .  *  * 


QSL  CARDS-STYLE  W-500  . . . 
QSL  CARDS— STYLE  X— 250 . ... . 
QSL  CARDS-STYLE  X-500 .... 
QSL  CARDS— STYLE  Y— 250 .... 

QSL  CARDS— STYLE  Y— 500 

REPEATER  ATLAS  

RF  DIGITAL  TEST  EQUIPMENT 

RTTY  HANDBOOK 

SHELFBOX— 1  ...... 

SHELF  BOX— 2 

SHELF  BOX— 8  UP 

SSB  THE  MISUNDERSTOOD  MODE 
SSTV  HANDBOOK  (HARDCOVER). . 
SSTV  HANDBOOK(SOFTCQVER)  . . 

SSTVTAPE . 

STUDY  GUIDE— ADVANCED  CLASS 

STUDY  GUIDE-EXTRA  CLASS 

STUDY  GUIDE— GENERALCLASS  , 
STUDY  GUIDE— NOVICE  CLASS  , . , 
TEST  EQUIP  LIB  V1  — COMP  TESTERS  . 
TEST  EQUIP  LIB  V2— AUDIOTESTERS. 
TEST  EQUIP  LIB  V3^RADIO  EQUIP. . . , 
TEST  EQUIP  LIB  V4— IC  TEST  EQUIP, . . 
VERTICAL  BEAM  &  TRIANGLE  ANTNS, 

VHF  ANTENNA  HANDBOOK 

WEATHER  SATELLITE  HANDBOOK  . . . 


$13.95 

$  8.95 

$13.95 

$  8.95 

%i>  i  o.yt5 

S  1.95 

$  5.95 

2^    j.sf^J 

$  2,00 

$  1.50 

$  1.25 

$  5.50 

$  7.00 

$  5.00 

$  5.95 

$  5.95 

*p   D.tJD 

$  5,95 

$  4.95 

$  4.95 

$  4.95 

$  4.95 

$  4.95 

$  5.50 

$  4.95 

$  4.95 
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YAfSU 

YAESU  ELECTRONICS  CORP., 
J 5954  Downey  Ave.,  Paramount,  CA  90723 

EASTERN  SERVICE  CTR„ 
9812  Princeton-Giendale,  Cincinnati,  OH  45246 


Lett  to  Right 

Top  Row:  YP-150  Dummy  Load/ Wattmeter;  SP-1D1PB  Speaker/Patch;  FM  01 E  160-1 0M  Transceiver  with  YC-601B  Digital 
Display /Frequency  Counter;  FV-101B  External  VFO;  YCM01B  Station  Monitor;  FTV-250  2-Meter  Trans  verter;  FTV-650B  6- 
Meter  Trans  verter;  FR-101  Digital  160M-10M  Receiver;  FL-101  All  Band  Transmitter 

Row  2:  FRG-7  General  Coverage  Receiver;  FRG-7Q0O  General  Coverage  Digital  Receiver;  FP-301  13.BVDC  Power  Supply; 
FT-301  Solid  State  160-10M  Transceiver;  FV-301  External  VFO;  FT-3G1 D  Solid  Stale  Digital  160-10M  Transceiver;  FP-301D 
13.8VDC  Power  Supply  with  Clock  &  Identifier;  YO-301  Station  Monitor;  FC-301  Antenna  Coupler;  LL-301  Londlfner  Phone 
Patch;  FP-4  4 A  Power  Supply, 

Row  3:  FTV-901  Three  Band  Transverter;  FV-901DM  Synthesized  Scanning  VFO;  FT-901DM  160-10M  'The  Smart  Radio" 
Transceiver;  YO-901  Station  Monitor/ Analyzer;  FC-901  Antenna  Coupler;  SP-901P  Speaker /Patch;  QTR-24  World  Clock; 
YH-55  Super  Soft  Headset;  YD-844A  Hi/Lo  Imp,  Desk  Microphone;  YD-148  Hi/Lo  Imp.  Flexible  Neck  Desk  Microphone. 

Row  4:  FT-202R  Hand  Held  2M  Transceiver;  YC-500E  High  Precision  Frequency  Counter;  FT-227R  2M  FM  Mobile  Trans- 
ceiver The  Memorizer";  FT-227RA  2M  FM  Mobile  Scanning  Transceiver -4  Memory;  CPU-2500R/K  2M  FM  Mobile  Com- 
puterized Transceiver;  FT-7  20W  PEP  Mobile  Transceiver;  FT-225RD  2M  All-Mode  Digital  Transceiver;  FT-625RD  6M  All* 
mode  Digital  Transceiver 

Row  $:  YM-24  Speaker/Microphone  (FT -202  Accessory);  YM-2500  Keyboard  Microphone;  FFDX-50  52  Ohm  Low  Pass  Filter. 
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